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ABSTRACT

The purpose of this study was Lo continue to investigate
the general organizational plan uced by good motor learners
in acquiring a complex motor skill (tennis serve). It was
hyvpothesized that the General Serve Problem-3olving mcdel,
developed in a prior study, would he followed for acceptable
but not rejected problem soluticn.:. Six subjects were ob-
served over seven one-half hour lecarning sessions performing
3406 serves. They learned tc serve by Observing a loop Tilm
and still pictures and by askin; questions. Both verbal and
motor data were collected on viarco tape. The motor data were
transcribed and coded serve-by-scrve and analyzed by means of
a computer program which assigned = wvalue to each part of the
serve and printed these individial parts with their 1espect.ve
values. The sum of these values for each serve was plotted
and printed. Accuracy and speed ccores for each serve were
also analyzed and plotted. High scores, low scores, plateaus,
and mean scores fcr motor perforra:ce, accuracy, and speed
scores were analyzed. These recoris presented a detailed as
well as general picture of what :as happening in the perform-
ance o0f the serve. 1In order to analyze the verbal data, the
data were divided into problems investigated by the subjects.
These problems were analyzed by means of a Verbel-Motor
Behavior Graph. These results were then processed by hand
through the GSPS model to determine accuracy of the model anc
also to determine where and how learning takes place. RJesults
indicated that the model, in order to fit these six suhjects,
needed the following revisions: order of reading the mair
properties CRT was changed to TRC; forward and mixed patterns
for calling the properties were also included, altnougn the
reverse pattern.still predorineted; order of priority oi the
other properties was added. The model was revised according
to the results of the experiment. High scores, low scores,
and plateaus ail appeared to perform important functions ia
the total learning situation wher the Verbal-Motor Behavic:
Grapn was consulted. Contrary to the results cbtained in
the first research, learning appeared to take place within
the problems rather than between.

‘ ’ vii
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CHAPTER I

r-3

INTRODUCTION AND PURPOSES

The following two phenomena are otten evident to those
working with students: (1) a learner's concept of what he
is doing and what he actually is doing arc often quite gif-
ferent; (2) when a suggestion is given for impr vement, the
student appears to ignore the suggestion and contirues with
his own plan of attack. The frequenl occurrence 0i these
rheiomena has prompted the experimenter to investigate the
plan of attack used by learners in solving a comp-.ex motor
task (a tennis serve). A further quisition is also involved:
40 all learners follow a similar plan of attack or are there
as many plans as there are students? Xnowledge of consis-
t:ncies between plars of learners would help in teaching this
skill; and, in that there are similarities between motor
skills, the knowledge would help in teaching other motor
skills. Teachers are aware that a motor performance test
is an indicat-.on of progress in leerning, but it does not
explain what occurs hetween the instructor's initial demon-
stration and verbal explanation and the student's final test
scores on that skill. This study attempts to bridge the gap
tetween initial instructions and final performance.

The purpose of this research is to ccitinue study on
the plan of attack used by good motor learners in acquiring
a complex motor skill. (tennis serve). The initial study
(Lindquist, }968) presented a General Serve Problem Solving
Model (GSPS)— that represented the plan used by one subject
in learning to serve. This model empioyed some of the basic
concepts used by Newell and Simon (1965¥ in developing the
General Problam Solver (GPS) which simulates human probiem
solving. The initial study theorized that the modzl fits
- problemss with acceptabl: solutions tut not problems wulth
rejecteu solutions. A brief account of this model appears
in a previcus research article (Lindquist, 1970).

In order to pursue the main purpose of the study, the
following objectives were established prior to undertaki g
the project:

1. To collect, in depth. data on & sufficient number
C of good performers cf a motor skill so thai com-
. pariscns can be made beiween these learners.

2. To obtain more dats in an effort to determine fit
ov the present GSP3 model to other subjects of
similar ability,

3. To iumprove the present model 80 that other types

lSee Appendi: 1 fqr!this mcdel.

1
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of learners may be studied and compared to the
model in an efrort to determlne where discrepancies
lie.

4. To study the learnlng process from the verbal/
motor data collected on the six subjects to detect

" the following: where in the total process learning

appears to take place, where stabilizing and fluc-
tuating patterns appear and for what reasons, what
types of pattern or plan the subjects follow in
order to solve the problem of learning to serve
through observation and asking questions, and what
similarities and differeaces in these patterns or
plans exist between subjects.

5. To begin to build a library of motor skills on
video tape to assist students and facvlty in analy-
zing complex skills.

JustiflcatiOns and Limitations

Past research used motor performance data predomin-
antly to the exclusion of other types of observable data,
limiting our knowledge of what takes place during the
learning process. Those who study human behavior are recog-
nizing the necessity for the incslusion of a varlety of types

~ of data i.. order to more adequa’ ely explain what is hap-
pening to man while he learns. Kaufman (1968) substantiates
the inclusion of numerous types of observable data in
studying man--data such as movements, sighs, verbal data,
and facial expressions. The model used as a means of study
or explanation is useful in that it can include a large
number of variables. .

: The experimenter reoognizes that this study is in its
beginning phase. - The subjects are in a natural setting with
as 1ittle interference as possible. Few variables are con-
trolled. arnd those controlled are described under methodology.
The study attempts to include all variables that impinge upon
the human .n an ordinary learning situation rather than to
eiiminate or control them. The study is based on a small
select sample and any attempt to prediet the model's appli-
cability to other persors and situations must be done with
this knowledge in mind. Although the possibility of gath-
ering and analyzing a large amount of data on a large number
of variables is present, this study will be limited to the
analysis of certain variables that occur in the original
@3PS model). with the addition of certain factors that are

- directly relatcd to clarifying the model. v

. «v-:. > v+ Delinition of Terns »

The term "serve" 1s used to describe the total con-
dition of the server's situation at a particular time, in-
cluding position of the tennis ball, motor and verbal

Q ‘ ,
ERIC . 2
~ e 11




behaviors of the subject, and feedback from past serves.

The term "variable" stands for the ports of the tennis
serve: . i.e., stance, grip, and height of ball toss. "Value"
refers to the descriptive or numerical limitations attached
to the variable. The term "property" denotes both variables
and values of the serve. The.2 are two types of values ai-
tached to variables. One is descriptive and used by the
subject; the other is the numerical value assigned to the
variable by the experimenter for purposes of analysis. At

a certain time, the serve can be described by the variables
(if a general description is desired), by values (if a more
specific explanation is needed), or by the properties of the
serve (if both variables and values are used in the descrip-
tion). The term "element" is used to describe a combination
of properties into a larger unit. An example of the use of
these terms appears below:

Variable--Vertical position of *all toss or T.

Value--Ball toss too high. The value "too high" is
assigned by the subject to the variable ball toss
or T. S

Property--At a particular time and place "ball toss too
high" equals the property since it includes both
a variable and a value (whether assigned by the sub-
Ject or experimenter). To the experimenter, "ball
toss too high" equals T3——a label much easier to

work with and program. A value of 5 is attached to
'l‘3 ja determining "form" performance or motor per-

formance of the subject.

Element--A combination ot properties into a larger
whole. An example is: ball toss (T) too high (T3)
+ ball toss %oo far in front (05) + Stepping (Sg) =

RALANCE (t). The subject has described the pro-
pert. 1 leading to the problem of balance and ccm- .
bined them under her own label. The experimenter

~ hes done the same with more easily coded symbols.

"Main Goal" equals speed and accuracy. These goal-~
vwerae preseuted to the subject by the experimenter. "Sub-
goal A" is tne formation of balance, coordinstion, timing,
rhythm, feeling, form and other elements described sand
labelled hy the subject and experimenter. "Habgoal B" con-
sists of adding of valves, variables, properties, and ele-
ments; assigning of values to variables; assigning equiva-
lences between values, variables, properties, or elements;
and subtracting values, variables, properties, or elements.
"Subgoal C" consists of reading in,calling, or testing
values, variables, properties, and elements.

An "episode" is one serve plus tae verbal/motor data
related to that particular serve. A "problem" occurs in
' .
Lrog
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the verbal data of a subject. It is marked by a stated goal
and ends in either acecepting, rejecting, tentatively ac-
cepting or rejecting, or setting aside of that goal. A
"plateau" occurs when four or more individual episcdes or
large problems have the same score (depending upon the data
analyzed). A “transition period" occurs when there are
three or more serves without verbal data. "Forgetting" is
the resulting condition of a decrease in motor score be-
tween problems within or between days. "Remembering" is the
term used to describe the condition that exasts when a serve
score remains the same between problems within or between
days. The term "learning" describes two conditions: (1)
the result of an increase in motor score between problems
within and between days and (2) the subject's use of various
operations to solve the problems, which may or may not re-
sult in an increase in motor scores.
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" CHAPTER II
PROCEDURES FOR GATHERING DATA

Equipment. A General Electric Typec TE22 Vidicon Camera
with Angenieux 15 X 150 mm. lens was used %0 collect the
motor data. The verbal data were collected simultaneously
on an Ampex VR660B recorder. A Vega wireless microphone was
used on the subject,and the subject's voice was recorded on
audio tracl: one. Serve identification was recorded separately
on audio track two. The tennis court was set up for Hewitt's
serve tests (1966). A card table was placed in back of the
baseline on the tennis court behind the subject and a Super
X loop film projector with loop om the tennis serve (Ath-
letic Instituteg was placed on the table together with still
pictures (Driver, 1964 and Gould, 1964).

- Personnel. A television supervisor and one technician
vere present at all filmings and recordings. An extra per-
son recorded serves on a hand counter while one technician
recorded the number verbally onto track two of the tape
vwhile the subject served. Two graduate assistants recorded
accuraci and speed scores on all serves on special recording
sheets,! assisted in setting up and taking down equipment,
and helped to gather balls. They also administered the
Scott-French Wallboard Revision of the Dyer Test (1959).

Subjects. Posters were wzie announcing the nced for
subjects nd the necessary qualifications which were:
female, right-harded, good in motor skills, freshmen, and
no previous c¢ennis Jessons. The subjects were peid for six
orio~-half hour learning sessions. Those responding were
questioned as to their suitability and availability during
Easter vacation.  Five subjects were selected from those ap-
plying; a sixth subject was added on the second day due to
technical difficulties with one subject. The difficulties
vere minor and the data on all 8ix subjects were used in
the study.

Schedule for gathering data. Dates for filming were
scheduled over Easter vacation due to availability of equip-

" ment and {echnicians at that time. The following datcs were

selected: March 20, 21,23, 24, 25, 26, and 27. Although -
wind an? cold weather prevailed on some of these dates, no
cha:ges in schedule had to be made. Each subject was sched-
uled to appear on each half hour beginning at 8:30 a.m.
The equipment and courts were prepared prior to their ar-
rival, Ca the first day each subject was given the wall-
boa.d iest to determine initial ability. This is a test of
agility, hand-eye coordination, ability to hit forehends

lSee Aprendix II for a upample of these sheets.
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and backhands against a board within a certain period of
time, and ability to use a long lerer. Since nong of the
girls knew how to serve, a preliminary serve test did not
seem feasible. Although the relationship between the wall-
board test and serving may be questioned, a preliminary
measurement of where each girl stood on the above-mentioned
skills in relationship to 250 other beginnifg students who
had previously taken the test was obtained. Bach subject
then listened to instructions which were prerecorded.2 These
instructions contained the main goals of accuracy and speed
as well as the idea of form. Subjects were instructed not
to observe each other, practice, or even to think about
serving outside of the learning sessions. Each subject re-~
ported at her specified time on each of the seven days. She
was instructed to watch the loops, still pictures, serve,

ask questions, or rest whenever she needed for her half hour.
The lust 10. serves vere Hewitt test serves and the subject
was informed when these were taken, although the results of
all of the serves were recorded in the same manner as the
test serves. Testing equipment remained stationary for all
serves. On the seventh day the subjects observed the last
part of their previ-us day's performance. Each subject was
in as natural a setting as possible except for the preserce
of extra equipment, personnel, and the Vega microphone around
her neck. Each subject had a bucket of balls and a choice of
tennis racket.: The foot fault rule was introduced at the
beginning of the second day. Eac). day thereafter the sub-
jects were instructed to proceed ag they wished. The entire
session for each subject was recorded on video taps.

1Sea Appendix VI of reference (1) for these ncrms.
Seg Appendix III for these Instructions.

6
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CHAPTER III
METHODS OF ANALYSIS
Individual Subject Analysis

Methods for analyzing motor data. The wallboard scores
for each subject were recorded, T~scores assigned, and pre-
iiminary comparisons between subjects made. The Hewitt
serve achievement test scores were taken at the end of each
session. These were analyzed by comparing them to test
norms. Accuracy and speed mean daily scores were calculated
and tabulated for comparison purposes. Prior to the study,
Motor Behavior Analysis Sheetsl werz devised on which parts
of the serve were coded and valueg assigned to each variable
according to expert opinion. Each serve was analyzed on a
separate sheet. The video tapes were played and still-framed
as necessary in order %o determine each serve part. Since
each subject served between 470 and 650 serves in seven days,
the analysis amounted to observing 3406 serves. A television
technician and a graduate assistant aided the experimenter
in running the recorder,; observing, and transcribing the
motor data. €nly track two giving the number of the serve
was played while the motor data were being transcribed onto
the Motor Behavior Analysis Sheets. In order to prevent
these data from biasing the motor analysis, the verbal data
vere not played. This process took over two months' tinme,
the experimenter working several hours rer day during the
week and all day Saturday. The Motor Performance Plot Fro-
gram (form data), which was previously written for the IBM
360 computer, was altered to run on the CDC 3300. This pro-
gram assigns values to each part of the serve, totals the
values, plots the motor performance scores, and prints out
the serve number, score, and plot of each serve. Plots of
both accuracy and speed scores and print-outs of these scores
were added to this computer program so that these three plots
and scores parallel each other for easy inspection. Print-
outs of the punched IBM cards were used to examine the indi-
vidual scores for each serve. A Commodore calculator was
used to analyze the data on each problem; this was faster
than trying to program the computer to find this data on
problems that could range from one serve to any number of
gerves. . ‘ :

- Methods for analyzing verbal data. The verbal data
were placed on regular tape to be analyzed separately. A

. 1See Appendix IV for a sémple sheet. -

2The maiimﬁﬁ score a subject can achieve is 70. An

" intermediate-advanced player on the intercollegiate tennis
team at San Jose State College scored 60.

T
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stereo recorder was rented in order to transcrive the verbal
data onto Verbal Data Recording Sheets,1 vhich was done by a

graduate assistant. The serve number waes verified by switching

to the second track. The experimenter divided the verbal
data of each subject into problems. The problem solutions
were evaluated according to the following results and coded
according to the corresponding number:

1, Subject tentatively accepts ile serve and solu-
2. Subject rejects the serve and solution = -,

. Subject accepts serve and solution = +.
Subject rejects serve, accepts solution = - +.
Subject accepts serve, rejects solution = + -.

=1 VW

: TR = transition pexiod.
. TEST = Hewitt serve test period.

Each set of verbal data was analyzed using information-
processing technigues which resulted in a Verhal-Motor Be-
havior Graph for each subject. A synopsis was made of the
results obtained in this graplt. The order of reading in
variables, propertles, and elements; the order of acceptance
of the CRT properties; the order of call of the CRT values;
model changes, and the general pattern employed ir solving
the problem were recorded for each subject.

Combined analysis of the Verbal-Motor data. In an at-
tempt to combine the two sets of data, the verbal problems of
each subject were analyzed using motor plot, accuracy, and
speed scores. For each problem the initial, final, mean,
and highe:t scores of motor plot, accuracy, and speeil scores
were investigated. Reasons for high and low scores as well
as plateaus were investigated in the Verbal-Motor Behavior
Graph.

: Increases and decreages between and within days in
motor performance, accuracy and speed scores by problems with
and without rest were analyzed for each subject. The highest
motor performance accuracy and speed scores of each subject
for each probluin were mnalyzed by employing the Verbal Motor
Behavior Graph data in order to determine reasons for these
high scores. General patterns were described for each sub-
jeet using only the data relevant to these highest scores

per problem. These included a study of the highest of these

1

2The CRY variables are the 3 main variables used in
the GSFS model of the previous subject. ¢ = horizontasl posi-
tion of ball toss; R = position of the face of the racket on
contact, and T = vertical position of ball toss.

See Appendix V for a sample sheet.,
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high scores, the lowest 6f the high scores,-and the pla-
teaus. ’ :

Group Analysis

Methods for analyzing motor data. The data for all
the subjects were compared in an attempt to determine simi-
larities and differences between subjects. The subjects
were ranked according to the results of the wallboard test
scores in order to determine initial motor ability and also
to determine the ability of this test to predict final per-
formance on the other motor scores for these six subjects.
The other motor scores included the Hewitt serve tests,
mean daily accuracy and speed scores, and mean motor perfor-
marce scores. In order to do this, the subjects were rarnked
on the wallboard test; then the rank order for all the other
tests combined was determined and comparisons were made be-
tween the scores.

Methods for analyzing the verbal dsta and combining the
¥erbal-motor analysis. The mean daily accuracy, speed, and
motor performance scores were tabulated for all the subjects
in order to determine consistent patterns of high scores,
low scores and plateavs. The number, time, and order in
which gabjects read-in properties were tabulated in order to
compare these with the verbal data to determine consistent
patterns. In order to analyze these, the following criterion
was used: those properties considered by three subjects or
less were considered properties individual to the subject;
those considered by more than three subjects were considered
consistent among subjects. The properties read in by all
subjects appear first in the order of priority. This order
was determined by adding all the positions of reading in
the variables. Next, the properties considered by five sub-
jects were computed, followed by four and three. These re-
fults were recorded in order to determine priority for
calling properties and element8. The lowest scoring of
these properties and elements in each group would have the
highest priority since they were called the earliest by most
subjects. ’

The order of reading in the CRT variables for all sub-
Jects was analyzed by recording the orders used by all six -
subjects &iad determining the most frequent pattern. The
most prevalent pattern for reading in properties was deter-
mined by tabulating all the patterns for all the problems
for each subject and summing these. The most prevalent pat-
tern for initial calling of the values of *he ORT properties
vwas determined by tabulating the order of reading -in each
of these values for each subject. The order of priority may
differ from the order of culling of the variables since they
are determined differently.

9
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The between-day increases anrd decreases and scores re-
maining the same for motor performarce, accuracy and speed
scores were tabulated for all the subjccts. Analysis was
made by summing the frequency of these scores. How much in- .
crease and decrease could possibly by attributed to reminis-
cence, forgetting, or remembering betweer. days was ascertained.

The within-day increases, decreases and scores remaining
the same for motor performance scores, accuracy and speed
scores for all subjects was tabulated. These were summed,
and frequency of each of these determined. Increases, de-
creases and sScores remaining the same with and without rest
were then analyzed in order to determire how much credit for
increases and decreases could possibly be attributed to dis-~
sipation or accumulation of fatigue factors or short term
decay and how much might be due to other factors.

In an effort to determine consistent patterns between
subjects analysis of the highest scores in each problem was
made by comparing the pattern used by each subject in
achieving the highést of these high scores, the lowest of
these high scores, and the plateaus.

10
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CHAPTER IV
RESULTS AND DISCUSSION
Sub ject One

Motor deta. The subject had a raw score of 22 on the
wallboard test which was in the 40th percentile (T-Score 47).
This indicates she was slightly below average on this ini-
tial test. Her ranking was 4 in comparisin to the other sub-
jects. On the Hewitt serve accuracy test—- her raw scores
ranged from 7 on day 1 to 12 on day 7. Her ranking was 5.
On the Hewitt serve speed test her scores ranged from 4 on
day 1 to 11 on day ‘7. Her low score was O on day 2. The
range of T-Scores wa3 38-70. Her ranking was 4 in compari§
son to the other subjects, Her range of mean daily scores
went from .58 on day 2 to .88 on day 7. Her rankiig was 5.
Her mean daily speed scores” ranged from .29 on day 2 to .88
on day 7. Her ranking was 3. Since these scores were taken
only on the resgearch subjects, there were no norms with
which to compare them. The range of mean motor performance
scores went from 4 ¢n day 2 to 59 on day 2. Her ranking
was 2. .

In considering tite accuracy and speed scores, this
subject performed according to the usual expectation: 1low
scores occurred on days 1 and 2 and high scores on day 7.

On the motor performance test she was atypical: low and
high scores both occurred on day 2. On her total composite
score her rank order was 3. Her predictive score would have
placed her 4.

- Yerbal gata. The order the subject read in properties
and eleméents™ was rhythm, backswing, vertical position of

- ball toss, horizontal pogsition of ball toss, movement on the

court, accuracy, wrist, contact on center of the strings,
coordination, the ball hit down, speed, the ball hit dia-
gonally, timing,simultaneous toss and swing, position of the
racket face, choked grip, reach, the whole body, follow
through, "ping-pong" concept, whole arm, contasct on top of
the ball, type of grip, warmup, and wind. The subject
gtarted with an element; position of the racket face was

read in late. - She went from elements to variables, values,
and properties, and then again to elements--from simple goals

lSéé'Apbéndii.VII.
2300 Appendix VIII.  STbid.

4See Appendix IX for a detailed analysis which includes
the order of assigning values.
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or ideas to more complex concepts, from large body problems to
small problems such as grip. The position of the ball toss pre-
dominated the program early and maintained its prime position
throughout the program. - Racket face position did not hold a
position of importance.

In analyzing the Verbal Motor Behavior Graph1 as to
agreementg and disagreements with the GSPS model, the CRT
variables? were investigated first. CRT was not the order
in which the subject accepted these variables; TCR or pos-
sibly TRC would be more descriptive of the order used for
both accepted and rejected solutions to the problems. The
order of wccepting variables followed all three types of pat-
terms: forward, reverse, and mixed. With the rejected solu-
tions, the forward order prevailed; with the accepted so’utions,
th2? mixed order prevailedé. As shown in the motor plot scores,
the subject reached a state of plateauwing early and she also
- reached & high skill level early. Negative solutions pre-
vailed in her plan. The order of cmll of {the CRT variables
was: C = 03, Cl, 04, 03, and Cl; R = R2, Rl; T = T2, T3, and

T,. In scanning for variables the subject often went back and |

forth selecting variables rather than in a straight forward

and/or reverse direction. In fact, she had more success with ,
her solutions to problems if she followed this scanning or :
mixed pattern. .

Combined verbal/motor analysis. In anajlyzing the ver-
bal problems by the motor performance scores,” the range of
scores went from 24 on day 1 to 59 on day 2. This subject
reached a high skill level early, plateaued at a high score
of 52 for 9 problems; her score rose again to 5% for 2 pro-
blems, plateaued again at 52 for most of the remainder of
the program. If we plot the high scores as in Figure 1, we
see a "strange“,learning curve. In examining these highest
motor scores® we find that 37 of these scores occurred with-
out any benefit of rest and 1 followed a brief rest while
gathering balls. Although one rise in score could be attri-
buted to the factor of the dissipation or fatigue factors,
we must look elsewhere for the explanation in the cese of
the other 36 high scores. During one very high score the
subject was in a testing period, and it may be thet the pres-
sure of the test motivated her to achieve higher. The fol-
lowing pattern exists for the plateaus: <the subject was com- ) :
bining variables individuaslly, or combining variables into ;

1See Appendix X for the complete graph and Appendix XTI
for a symopsis of the graph.

2See Appendix XI for thie analysis. w
3See Appendix XII. 4See Appendix XIII.
12 . i
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larger motor patterrs such as timing or what the subject
calied "the whole serve.” Contrary t¢ one theory for pla-
teaus, the lack of motivation, it appears that the subject
was hisghly motivated and very actively at work. ©BShe was com-
bining properties into larger elements and appeared to be
working with a large number of variables rather than not
enough as would be evident if she were bored. When the scores
exceeded 52 (the plateau score), she was concentrating on one
variable, property, or element and employing a positive goal.
Negative evaluations were more freguent than positive eval-
uations throughout this subject's program of lesrning.

An interesting factor to note is -that in spite of the
fact that the subject plateaued at £2 at episode 165, day 3,
learning ccntinued thzreafter as noted by the reading -in of
15 new variables, the assigning of values tq previously ac-
cepted variables, and the combining of variables into larger
elaments and concepts. These evidences can only be found in
the analysis ol the verbal data.

11 looking at the mean motor scores in Figure 2, we
find much fluctuation at the beginning, plateaus in the mid-
dle and more fluctuation at the end. 1In order to explain the
total Zeneral pattern we will examine the Verbal-Mntor Be-
haior Graph. We find the following general pattern: at the
beginning the subject primarily read in, called, and tested
one variable or assigned one value to a variable which re-
sulted in a fluctuating pattern. During che middle of the
program she was involved in combining variables singly or
into larger elements, sub*racting variables or values trat
had rot been successful, combining properties and elements,
or working with high-level concepts such as "ping-pong" con-
cept.  Towaras the end of the learning program, she was again
testing individual variables and dealing with other problems
such as warmup and wind. She was not reading in new variables
but went directly to the main goul of accuracy-speed from the
individual variables without calling the elements and/or
combinations of properties.

In examining the betwegn-day increases and decreases
in motor performance scores,! we see that in only one out of
8ix days did an jucrease occur between days (16.66% increase).
Therefore, the probability of only a slight increase in motor
scores being due to reminincence is present. In the other
rive instances, scores between days decreased (83.33%).
Scores either increased or decreased votween days; they did
not remain the same. The large number of decreases in scores
would indicate that forgetting was a more prevalent factor
ocerring betvween days than reminiscence or remembering when

-

1See.Appendix XIV.
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using motor performance scores as the criterion of learning.

Within-day increases and decreases in motor performance
scoresl reveal that an almost equal number of increases and
desreuses occurred between problems (46.87% increase; 37.50%
decrease) which shows only a very slight probability that the
subject's initial scores would increase rather than decrease.
In sxamining the increased scores we find that very few ini-
tial scores were higher tnan any scores achieved in the prior
problem. These facts seem to indicate that with this parti-
¢ular subject, learring took place within the problems rather
than between the problems, contradicting the findings of the

revious study. ‘

In ¢xamining the effects of rest uron the with%n—day
increases and decreases in motor performance scores,< there
was a 31.25% increase without rest as compared to 15.62% in-
crease with rest; a 28.12% increase without rest as compared
to 9.37% decrease with rest; 5.52% remained the same withcu.
rest and 0.00% stayed the same with rest. In comparing the
increases and decreases with rest, we see more increases than
decreases indicating the possibility of learning contribution
from dissipation of fatigue fartors. Jince there were about
an equal number of increases and decreases without rest be-
tween problems, short term decay and learning occurred about
equally between problems with this subject. TFew within-day
increases and decreases could be attributed to rest.

Ig anslyzing the verbal problems by accuracy and speed
gscores,”/ the low score was .00 on day 5 and the 1igh scores
vere 1.33% and 1.31 on days 1 and 6, We find the lowest mean
accuracy score corresponding to the lowest mean speed score.
The highest mean speed scores oncurred during problems 3 and
4 on day 1, episodes 8~22. This may indicate that the sub-
ject's goal on day 1 was focused more on speed than on the
other days. However, data from the Verbal Motor Behavior
Graph does not substantiate this; she eaid that she was
working oa accuracy only during these episodes, The speed
goal came into prominence during problem 5 episodes 23-28.
During these episodes her goal was actually to decrease speed.
In examining the above episodes, we find rather low average
speed scores except for episode 21, Divring episode 32, where
the subject's verbal goal was to decrease speed, her speed
score doubled from that of the previous problem. This is a
gooddexample of the difference between what a subject says
and does.

1See Appendix XIV..
2See Appendix XV.
3See Appendix XVI.
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In examining the plot of high scores only, as shown in
Figure 3, we see a widely fluctuating patterr of accuracy
gcores. Upon examination of the high scores 2t TR after 9,
10, 14, 16, 3z, and 34, the following similerities can be
seen: accuracy goal; the subject performed the following
operations--called variables and properties, assigned wvalues
to variables, called T or TC only, and employed a mixed or
reverse pattern in calling variables and properties. At the
lowest of the highest scores, 23 and 25, we see the following
similarities: accuracy goal; the subject called variables
and proverties, assigned or called values. In looking at
the hishest speed scores in Figure 3, there were many scores
at 3 (her highest score). This is a high sccre for women.
At the plateau (problems 13-22) we see mostly accuracy goals
{in problems 17, 20, 21, 22 there were speed goals also?.
She was working on the element timing, adding properties to
vroduce an increase in speed, and was adding the following
variables and properties: WH + WB + S at episode 22,

In examining the plot of the mean accuracy and speed
scores in Figure 4, we see a very fluctuating pattern with-
out plateaus. The lack of plateaus in the data might indi-
cate that accuracy and speed goals took precedence over form
or "feeling good" goals at this particular point in the pro-
gram. Mean performance scores levelled off during problems
12-22; whereas from 12-14 we see a rise in the accuracy and
speed goals followed by a fall from problems 16-18, a rise
in 19, a fall in 20, a rise at .1, and a fall at 22. One
explanation for the fall at the beginning-and end of the
program is that the subjecct is working on form goals tt these
points. Speed and accuracy goals are also noticed at the
beginning of the program, in the middle, and again towards
tne end. The wvariables, properties, and elements combined
in the center of the program consist of speed, accuracy, and
form goals.

In referring to the Verbal-Motor Behavior Graph, in-
creases and decreases appear to be due to the reading in,
calling, assigning values, adding, subtracting, essigning
equivalencies, testing variables, properties, and elements
reiated to the problem, Both increases and decreases appear
to be necessary parts of the learning process, since assigning
values and testing of eventually unsuccessful properties are
parts of these processes. It is possible that if the con-
ditions of learni: s had been more controlled and the subject
fed variables and properties under highly controlled con-
ditions3, the results might have been different. There were
times in the learning situation, however, when the subject
asked for a specific answer, got it, and did not use the in-
formation until days later so that there is some evidence
that the subject would pursue her own plan of attack in
solving the problem even under controlled conditions,

The following results can be seen upon examination of
17
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the accuracy and speed scores between days.l Only one increase
in both accuracy and speed scores took rlace between days.

This 16.66% increase could be attributed to reminiscence.

There was one decrease between days and four scores remained
the same. There was a greater possibility that scores would
remain the same than they would either increase or decrease
with this subject. Therefore, neither reminiscence nor for-
getting were major factors when using accuracy and speed

gscores as indexes of learning.

In examining the incrsases and decreases within days in
accuracy and speeu scores,“ we see that increases far ex-
cecded decreases (8-1; 9-1); however, both increases and de-
creases weie minimal in relationship to the scores remaining
the same. Three times as many scores {T71.79%) remained the
came as either increased or decreased between problems. This
indicates that the major portion of learning, as indicated
in accuracy and speed scores, must take place with.n problems
rather than between.

In exanining the effects of rest upon the within-day
increases and decreases of accuracy and speed scores,’ we
see that with the accuracy scores more scores remained the
same between problems without rest than either increased or
decreased (51.51% remained the same without rest). There
were six increases without rest (18.18%) and two with rest
(6.06%). Tiese increases could be attributed to some dis-
dipation of fatigue factors, but two out of 33 cases is a
small portion. Approximately thc same holds true for the
speed scores. The vast majority of speed scores remained
the same (57.57%) or increased (24.24%) without the benefit
of rest between the problems. This denotes that the major
jumps in performance took place elsewhere. Irn. comparing
the increases and decreases with rest, we see the same per-
centage (3.03%). In comparing the increases and decreases
without rest, we see 24.24% increase as compared to 0.00#
decreage, indicesting this increase in learning took place
between problems without rest. The only decrease that oc-
curred did so without resi, denoting the existence of short
term decay.

Subject Two
Motor data. On the wallboard test the subject had a

ray score of 1%, which was in the 12th percentile, and had
a T-score of 38. She would be considered below average on

lsee Appendix XVII.  “Ibid.
3See Appendix XVIII.
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this pre-test as compared to 250 other beginning students.
Her rank order on this test compared to tEe other 5 subjects
was 5. On the Hewitt serve accuracy test' her scores ranged
from 6 (T-Score 58) on day 5 to 19 (P-Score 80) on day 4.
This was an unexpected result in that the highest score pre-
ceded the lowest, and these scores both occurred in the mid-
dle of the learning sessions. Her rank order on this test
was 1. On the Hewitt serve speed test< her scores ranged
from 5 (T-Score 58) on days 5 and 7 to 10 (T-Score 69) on day
3--again, a unique pattern. Her ranking was 2. The hean
daily accuracy scores> went from .72 on day 4 to 1.10 on day
3. This was an unexpected result in that the highest score
securred prior to the lowest score and both occurred in the
middle of the program. Her ranking was 3. Her mean daily
speed scores? went from .43 on day 7 to .69 on day 3 which

is as unique as her mean accuracy scores. Her ranking was 4
on these scores. On the mean motor performance scores, the
range went from 8 on day 1 to 52 on day 7, an unexpected pat-
tern. Her ranking was 5 on this test. The wallboard test
vwas a good predictor of this outcome.

In looking at the composite results on thzse rotor data,
we find -that the subject was atypical. For all except the
motor performance scores her low scores appeared after the
high scores. Her high ecores appeared on days 3 and 4, her
low scores on days 4, 5, and 7. On the totel composite motor
score her rank order was 4. Her predictive score placed her S.

Verbal data. The order the subject read in variables,
properties, and elements? was: vertical 1 'sition of ball
toss, position of racket face, speed, accuracy, step, bent
knees, wrist turned horizontally, fnllow through, body lean
to the left, starting position, type of grip, timing, racket
dropped, ball hit down, horizontal posit on of ball toss,
wrist--flexed or hyperextended positions, foot fault, whole
body, simultaneous toss and swing, backswing, contact the
ball off center, swing higher, sidearm, control over the
racket, reach, contact made on top of the bsll, head of the
racket comes up, arch, ball contanted overhead, and wind.

The subject started with one of the three subgoals CRT,
read in another and attacked the tiiird in the middle of tae
program. She read in the main goals of speed aud accuracy
next. She read in single var.ab’zz first and about the
center of the program tried larger elements and >oncepts in-
volving more than ¢ne variable or property.

2

1See Appendix XIX. Ibid.
3See Appendix XX. 4Ibid.
5See Appendix XXI.
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In analyzing the Verbal Motor Behavior Graph® as to
agreementg and disagreements with the GSPS model, the CRT
variables® were investigatea first. The CRT variables were
read in +n the following order: TRC. She udded information
on R to s T and R combinations weie considered most fre-
quently; C was not attacked as often. (Subject 1 attacked T
and C frequently, R infrequently}. In consideration of the
pattern used to call variables, for the problems with posi-
tively accepted solutions, the forward calling of variables
prevailed; with the rejected problem solutions, a mixed pat-
tern prevailed. This result did not agree with the previous
model in that the subject for the first model called variables
in reverse order for acceptable solutions. It can be noted
that all three patterns (forward, reverse, and mixed) were
tound in the calling of variables for all three types of prob-
lems. For subject two there was a large number of repetitions
of variables in testing and retesting. A reverse pattern was
evident in calling values rather than variables. The order
of call of the C variable was: 03, 02, 04, and Cl' The order
of call of the R variesble was: R4 and Rl;
sider R3 or R2. The order of call of the values of the T

variable was T2, T3, and Tl' The order of call of the C

values differed from both the first experimental subject and
Subject One of this experiment. The order of call of T values
vas the same for both the first experimental subject and Sub-
ject One of this experiment. Subject Two substituted R4 for
R2 end R,. L
3

Combined verbal/mstor analysis, Ig analyzing the ver-
bal problems by wustor perfoimnance scores,” we find that the
range of scores went from 8 on day 1 to 52 on day 7. The
subject followed a typical pattern of expectation in her motor
plot improvement. Her high scores did not plateau as did
Subject One's scores but followed a fluctuating pattern as
seen in Figure 5, The pattern of high scores could be des-
cribed as rising, but fluctuating. If we examine these
highest acores further, we find that 40 out of 41 cases ap-
peared within rather than between problems. Only one ap-
pearad between problems and this appeared after rest. The

she did no. con-

lSee Appendix XXII for the complete graph, Appendix
VI for the explanation of the coded variables and values, and
Appendix XXIII for a synopsis of the graph.

2See Appendix XXIII for the complete analysis.

3See Appendix XXIV for the complete analysis.
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theory of reminiscence does not explain these rises in per-
formance, nor does the theory of dissipation of fatigue fac-~

- tors. In order to find out what occurred around these high
scores, an analysis of highest score episodes by verbal data
was made.l The subject followed this type of pattern when
examining only these highest scores: assigned values to vari-
ahles, combined variables early, combined properties into
larger subtgoals, assigned equivalences, tested variables,
narrcved the goal by combining variables into largei' elements,
assigned equivalenceu, and tested variables. Both positive
and negative evaluations were present; however, goals were
stated positively for the most part. Very high scores also
appeared during transition and testing pericds.

Upon examina®%ion of the mean motor scores in Figure 6,
we see a fluctuating but rising plot. The total learning
pattern is quite similar to the pattern for highest scores.
In looking at the bEtweenrday increases and decreases in motor
performance scores,< we see that there was an equal possi-

. bility of increases or decreases in scores occurring between
days. Increases in initial scores on three out of the six
days could be. attributed to the factor of remin'.scence. On
the other three days the subject began with a lower or equal
motor score than on the previous day. In consideration of
the witpin-day increases and decreases in motor performance
gcores,-” the problems resulted in an almost equal number of
increases and decreaces in scores between problems (38.88%
increase; 41.66% decrease). Reminiscence could account for
39% of these in>reases, and forgetting for 42% of the de-
cresses. The other 19% of the scores remained the same.

In examining the effects of rest upon the within-day
ing¢reases and decreases of motor scores within days.™ we see
that of the 15 decreases (41.66%) between probleus, only five
occurred following rest (13.88%)., Of the 14 increases
(38.88%), only two (5.95%) occurred with rest. There appears
to be more probability that a rest will resuit in a decrease
in initial motor score than in an increase with this subject.
Therefore, it seems more probable to look elsewhere than to
the theories of reminiscence and dissipation of fatigue fac-
tors for the explanation of most of the increases in motor
performance scores. Of the 17 increases between problems,
8ix resulted in scores higher than any scores rade on the
previous day. Other rises indicate that lzarning took place
within the problem. Considering all the problems, more

lSee Appendix XXV for the complete analysis.
%See Appendix XXVI. - >Ibid.
436e Appendix XXVII.
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resulted in increases without rest (3%%.33%) followed by de-
creases without rest {27.77%), decreases with rest (13.88%),
and those remaining the same without rest (13.88%). When
using increases in motor performance scores as the criteri-n
of learning, the effects of rast seem to pla¥ a rather insig-
nificant role in the total learning picture.

In examining the accuracy mean scores of the problems,
we see the low score of .29 (days 2 and 4} and tge high score
of 2.20 (day 1). 1In eramining the speed scores,< the lowest
mean scorz was .29 (days 2 and 4) and the highest mean score
1.20 (day 1). This was a very atypical pattern in that one
would not expect highest scores to occur on the first day.

In examining the plot of high accuracy and speed
scores in Figure 7, we find a very fluvctuativg pattern of
high and low s..res. In looking at the Verbal-Motor Behavior
Graph high scores at problems 2, 3, 15, 22, TR, 32, 36, 39,
and 40, we find that: most of the problems had a staied sc-
curacy goal; the subject called variables and properties and
called and assigned values; the CRT vattern of calling thsse
variables prevailed on the very highest scores; on the others,
C, T, TR, and TCR patterns prevailed; the order of calling
variables and properties was mixed or reverse.

At the low scores {provlems 1, 4, 5, 6, 10, 14, 18,
28, TR after 31) both accuracy and speed goals were pre-
Sent; T and TR patterns of calling the three mzin subgoals
were used; either forward or mixed patterns for calling the
variables and properties were emplonyed. The high speed
scores followed a fluctuating pattern betweesn scores 1 and 2
only. At only one problem did the subject score 3 (at epi-
sode 37) where she was working almost exciusively on accuracy;
she called T, and used a forward pattern of calling variables
and properties.

Upon examining the accuracy and speed plot of mean
gcores in Figure 8, a very fluctuating pattern of increases
and decreases in both speed and accuracy scores can be seen.
These high peaks occurred at problems 2 and 3, problem 22,
and a transition period following problem 31. In order to
understand the reasons for the rises in accuracy and speed
scores at these points, the Verbsl-Motor Behavior Graph was
consulted. In problems 2 and 22 the svbject had a stated ac-
curacy goal--to "hit the left hand corner." 1In problem 31
the goal was to "hit the left band correr" and to decrease
speed--"too hard." In examining tie other problems, accur-
acy and speed goals appeared there also.

1see Appendix XXVIII.
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The fullowing results can be seen upon examination of
the increases.and decr-ases between days in the ancuracy and
speed scores.t . Among the nccuracy scores we see 66.66% de~
creasing scores between d.ys, 16.66% increasing scores and
16.66% remaining the same. This shows only & slight increase
which could be attributed to reminiscence; the large rercen-
tage of decrease could be attributed to 1irgetting. The same
percentages were irue of the speed scores.

Concerning the increases and decreases within days in
the accuracy and speed scores,¢ we see about an equal pro-
portion of increases (25%) tn decreases (27.77%). The scores
remaining the same equalled 47.22% indicating that with this
subject learning took place within the actual problem. rather
than Letweer them within days. In analyzing the speed scores
we see that 33.33%% of the scores decreased, 19.44% increased,
and 47.22% remained the same., This shows a greater possi-
bility that a score would decrecse or remain the same than
increase be*ween problems within days with this subject. OCne
must 1look elsewhere than between problems for the reasons for
nigh scores.

In examining the effects of rest upon the withig—day
increases and decreases of accuracy and speed scores,”/ in-
creases in accuracy scores without rest occurred 11.11%,
incressea with rest 13.88%, decreases without rest 19.44%,
decreases wit. rest 8.33%, scores remaining the same without
rest 41.66%, and scores remaining the same with rest 5.55%

of the time. There were more increases with rest than with-
out rest. These five increases with rest could be attributed
to reminiscence. When comparing the increases with rest to
the decreases with rest, we see more increases (13%.88% com-
pared to B.33%) again favoring the idea of reminiscence.

The large number of scores thet remainsd the sawe without
rect indicates that the learning $ook place either because

of or in spite of large rrumber of scores remaining the same.

In examining the speed scores, we see that 11.1]% in-
creased without rest, 8.33% increased with rest, 25% de-
creased without rest, 8.3% decreased with rest, 36.11% of
tha scores remained tne same without rest, and 11.11% rea-
mairned the same with rest. There were more increases and
decreaces without rest than with it; however, total decreases
exceedea total increases. In comparing increases with rest
to decreases with rest, we see an equal percentage of both--
8.33%., This seems to indicate an equal possibility that the
initial tcore after rest would result in an increase or de-
creage--an increase due to the dissipation of fatigue factors

2

1See Appendix XXIX. 2Ihid. See Appendi: XXX.
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as often as a decrease aue to short term decay or other fac-
tors. Within the total. picture the 8.33% increase that might
be due to the dissipation of fatigue factors, however, was not
great.

Subject Three

Motor de*a. On the wallboard test cthe subject had a
raw score of 25 which was in the 51 percentile (T-Score 50).
From this predictive score one might expect that this subject
would be average in motor skill in tennis. Her rank order on
this test was 3 compared tc the other suRjects in this experi-
ment. On the Hewitt serve accuracy test— her raw scores
ranged from 2 (T-Score 48) on day 7 to 13 (T-Score 70) on day
5. This was rather atypical in that one would expect a be-
g-nner's scoves *to rise steadily. Her ranking comparsd to the
otnor subjects was 4. On the Hewitt serve speed test< her
scores rarged from 3 (T-Score 51) on days S and 7 to 7 (T~
Score 63) on day 4. This was again an atypical pattern with
high scores oc%urring prior to low scores. Her meun daily
accuracy score” ranged from .52 on day 2 to 1.01 on day 3. 4
Her ranking on this test was 4. Her mean daily speed scorecs
ranged from .30 on day 5 to .64 on day 4. Her rank order was
5. The subject's mean motor performance scores? ranged from
13 or day 1 to 44 or day 6. Her rank order was 6. ’

In considering the cowmposite results on Subject Three's
motor data, she was atypical in that most often high scores
appeared on days prior to low scores except for the motor per-
formance scores. Both high and low scores appecred mostly on
days 3, 4, and 5. One low score appeared on day 7. Reasouns
for high scores not appearing on the last day could be attri~
huted to weather, less practice, the result of watching her
performance, or the pattern used in the analysis and solving
of the problem. Her overall ranking was 5 on these teuts.

Her initial predictive score placed her number 3.

Verval data The subject read in variables, proper-
ties and elements 6 in the following order: serve fecls com-
fortable, accuracy, grip, vertical position of the ball toss
{T), arm (straight or curved), eyes cn the ball, follow
through, starting position of tlie bocy, horizontal position
of ball toss (C), pendular continuous motion, timing, speed,
wmotion (dat. hit, push, put (R)), contact on top of the ball,
feet, whole body, wrist, concentration, arch, bent knees,
racket heavier, contact off center, lean, practice, control,
swing like a baseball, and reach.

1

2

See Appendix XXXI. See Appendix XXAXII. 3Ibid.

-
1vid.  ?See Appendix XXXVI. = CSee Appendix XXXII.
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She read in the main goals of accuracy, speed and form
early. Two of the main properties of CRT, C and T, were read
in. early. R wae read in in the middle of {he program. Single
variables and values were read in early followed by more com-
plex elements; most of the comple. elements were read in in
the middle of the program. She dealt with variables, priper-
ties, and less complex elements at the end except "swing like
a baseball" which is & complex concept. This pattein is simi-
lar to that of Subject diis. :

In analyzing the Verbal Motor Behavior Graphl gs to
agreements and disagrecements with the GUPS model, the CRT
variatles were investigated first. She read in T first, fol-
lowed by C, and 4°.G not investigate R as suc.. The order for
this subject would be TC. She investiguted the motion vari-
able (batting, hitting, pushing, putiing into the air). If
notion is equated with position of the racket face (R) {Rl =

rushing (flat), R, = putting into the air {open), and R3 =

batting, hitting (closed)], then the order of reading in would
be TCF. Patterns for problems with questionable or tentatively
rn.aceptable solutions were TR or TC. Patterns for problems

with ascceptabtle solutions were RT or CT. The three were never
combined in one problem. There were only two rejected solu-
tions, and the pattern employed was CT. For the positive prob--
lems the order of calling the properties and variables was
reversed; for the negative problems, either forward or mixed;
and for the questionable or tentative soluticns, either for-
ward or reversed. The order of call of the values of the C
variable was: Cl, 04, 03, and 05. .The order of call for the

T velues was: T,., T2, T3, and the order for the R variable
vas R3, Rl, and &2.

Combined verbal-motor aralysis. In anglyzing the ver-
bal probhlems by the moctor performance scores,¢ the range of
scores went frou 13 on day 1 to 44 on day 6. Upon examination
of the plot of highest motor scores in Figure 9, we see a
fluctuating but steadily rising pattern. In looking at the
highest scores in more depth, we find that 26 cases occurred
within the problems, and only two highest scores occurred be-
tween the problems. One ¢f these two rises occurring between
problems also occurred between days; the other occurred with-
jn a day without rest. Therelore, 27 problems of highest
sceres could be attributed to something other than reminis-

lSee Appendix XXXIV for the complete Verbval-Motor Be-
havior Graph and Appendix XXXV for a synopsis of the graph.

2See Appendix XXXVI for the complete analysis.
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cence and dissipation of fatigue factors. In order to further
examine the reacsons for these rises, an aialysis of highest
scores based or. the verbal data was made. In examining

these high scores, the svhject followed this pattern: she

went from one variabvle to a combining of variables, assigning
equivalences between variables, ccmbining wvalues and varinbles
into larger properties, assigning values to variables, com-
bining these into a variety of combinations, and narrowing the
number of properties to the testing of a few large properties--
speed, accuracy, vertical and horizontal positions of ball

toss (T,C). At the very highest scores she was combining

values and variables of properties singly or into larger ele-
ments.

Upon examination of the plot of the mean motor perfor-
mance scores in Figure 10, we see a sudden rise, followed by
a drop and then a steady but fluctuating rise until a trans-
ition period after problem 24 where the high score was made;
the sccres dropped again between problems 25-57. The subjact
read in the majority ¢ variables (42) before problem 15,
wnere we see a steady rise of scores. After that the subject
read in only 12 variables during which time a levclling oc-
curred and then the scores dropped. Problems 3-8 show a
steady mesan rise with predominantly tentative solutions. Most
of day 1. shows a steady rise. The steac, drop between prchlems
3 and 10 finds the subject introducing a new variable (arch)
ahich resulted in problems of coordinafion and timing (ele-
ments) which she reorganized. She sought her solutions in
othexr el~ements such as starti: ¢ position, bent knees, and lean
together with a large number of other variesbles read in and
called. During the drcp from TR, 25, 26, 27, she was pri-
marily concerned with :peed and accuracy; elements such as
timing, comfort; addl.g together of properties; and she did
not read in any new variables,

Upon e2xamination of the betwegn-day increases and de-
creases in motor performaace scores,® there was 66.66% Jde-
crease and only 16.66% increase, indicating t.at very little
learning could be directly attributed to the theory of remin-
iscence. Scores remaining the same amounted to 16.66%, which
was equal to the percentage of increases.

In looking at the within-day increases and decreases
in motor performance scores’, there were nine increases
(40.92%), eight decreases (26.66%), and five scores remained
the same (22.72%) between problems. There appears to be

lSee Appendix XXXVII for the complete analysis.
%See Apperdix XXXVIII for the complete analysis.
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slightly more possibility that a sccre would increase than
that it would decrease. I.» examining the effects of rest
upon these scores,™ a large number of both increases and de-
creases occurred during periods of no rest rather than with
short rest periods. Approximately 60% of the scores resulted
in either increases without rest or decreases without rest
(27.27% ircrease; 31.81% decrease). This indicates that al-
though the subject was allowed to rest as often as desired,
she seldom rested, and when she did, there appeared to be a
little less prcbability that the secre on the serve following
the rest would improve in motor performance than that it
would not improve. Concerning the four rest periods, three
resulted in increases and one in a decrease, indicating that
in three out of 22 cases rises in scores could %e attributed
to dissipation of fatigue factors. The other increases be-
tween problems were due to other causes.

Upon examin%ng the verbal problems by accuracy and
speed mean scores,“ the lowest mean accuracy score was .16 on
day 2, and the highest sccre was 2.33 on day 4. The lowest
mear. speed score was .16 on day 2, and the highest was 1.33
on day 4. High scores were achieved by other subjects also
on the fourth uay. There could be a number of reasons for
this:. {1} the weather was windy and cold the last three days,
(2) after the fourth day the subject read in very few vari-
ables; the problem became one of adding, subtracting, as-
signing values to the variables, testing, and assigning equi-
valencies rather than initially investigaling new variables,
which might be less motivating and which require more complex
mental processes.

The plot of high accuracy and speed scores in Figure 11
reveals the following: few if any plateaus occuriad except
at the highest score and rises in accuracy scores followed
two out of three transition periods. Since there were so many
high scores, these scores would follow the general pattern of
the total Verbal-Motor Behavior Graph. At the lowest ac-
curacy scores (1, 7, 8, and 24) we see the following simi-
larities: the solutions were mostly tentative; speed and
accuracy goals both were present; there was much assigning
of equivalencies and adding of variables, reading in and
calling of variables and properties; T unly was called to
solve the problem, and both forward and reverse patterns were
used in calling variables and properties.

In examining the plot of the highest speed scores in
Fisure 11, it can be seen that the high scores plateau at 2.
The total pattern of the Verbal-Motor Behavior Graph would
describe the high scores. At the highest score, %.00 at

YJee Appendix XXXIX. 2See Appendix XL.
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problern 27, the following pattern was employed by the sub-
ject: a tentative sclution, accuracy and form goals, tested
valucs of T, assigned equivalency and added variables (ac-
curacy = T + C + eyes on the ball), c¢al’ed three properties,
assigned two values, employed TC, and cwlled properties with
the reverse pattern.

In examining the accurzcy speed plot of mean scores
in Figure 12, we see a rather strange pattern of excreme rises
in the accuracy scores within a very fluctuating pattern of
scores. In referring to the Verbal-Motor Behavior Graph to
~ee what occurred at these high rises in accuracy at problems
5, 12, and 20, we see that auring problem five the subject
was pursuing the possibilities of batting, hittirg, puching
or putting the ball into the air (R). She did not have a
stated goal of accuracy. During prohlem 12 she was again at-
tacking the possibilities of batting the ball or pounding it
into the ground with stated goals of speed and accuracy. She
was also working on various positions of wvertical ball tnoss
while expressing confusion in goal. TIf she tossed high, she
had a better reach but less accuracy; if she tossed lower,
she had more accuracy but less speed. These goals do not
seew to be vastly different from the goals of the neighboring
problems. Goals of accuracy and spesed predominated through-
out the entire program, although there might be more positive
attacks on accuracy and speed here. Examining the low scores
at problems 7 and 23, we find that the subject was working on
tke problem ¢f tossing the ball high and reaching for it with
the result of a decrease in accuracy or tossing it lower,
hitting with a sidearm, with less speed but more accuracy.
This vwas the same problem she was irying to snlve in problem
12--a high scoring problem. She rejected the high toss in
pooblems 7 and 23 because of the poor speed results.

The following results can be seen when examining the
increases and decreases betwefn days in accuracy and speed
scores with and without rest. Of the six possible increases
or decreases in accuranry, only one increase and iwo decreases
occurred. The 16.66% ircrease could be attributed to remin-
iscence. The fact that two cases resulted in decreases and
three remained the same shows that little learning as evi-
denced in motor performance scores of this subject could be
attributed to this factor. 1In looking at the speed scores,
two cases increased, one case decreased, and threc remained
the sare. Two in six cases or 33.33% of the cases could be
atirivuted to reminiscence.

Increaces arq decreases within days in accuracy ard

1. Cow
Jee Aprerdix XLI for the complete aralysis.



*smoTqoxd £4 $9J005 posds puB LOBINOOB UBSW JO 30T @8Iyl 31980qng--+2T aIndT

-
G

SHITHOYL
Nﬁwﬁawm uﬂn@_:ﬂma&mauﬁﬁoﬁp 68 L9 mTPm rARS

38
'

AN QN N Ot

§TYOOS CTIS/AOVHNDDY

\O#NOQ)\OQ.NOQ)\O-') N O

¢ 8 5 & 3 ¢ & & o & o
WV 23 I32nm

VIFNODOO D QO@W#NO(‘D

. @
al sl

gqIIS o----o0

>4

o]
»
v\

7 Jnooy  x

o
.
0




speed scoresl were about equal (accuracy = 21.73% increase,
17.39% decrease; speed scores resulted in 13.04% increase

and 17.39% decrease). This indicates that there was about an
equal probability that a sccre would increase or decrease
with this subject. A large percentage of scores remained the
same (58.62%). :

In studying the effects of rest Epon the increases and
decreases of accuracyv and speed scores,“ we find that witn the
accuracy scores there was 17.39% increase without rest to
4.34% increase with rest; 17.04% decrease without rest to
4.%34% decrease with rest; 30.43% of the scores remained the
same both with and without rest. 1In looking at the speed
scores, we see 13.04% increased witiiout rest, 6% increased
with rests 17.39% decrcased without rest; 0.00% decreased
with rest; 47.82% of the scores remained the same without rest
and 31.25% stayed the same with rest. There were no increases
or decreases with rest, indicating that reminiscence could not
be a factor contributing to the learning with th.s subject.
More scores remained the same than either increased or de-
creased. Rests did not appear t¢ be a significant factor in
increases in accuracy and speed ccores, As with the motor
performance scores, most increases occurred within the problems.

Sut ject Four

Motor data. On the wallboard test the subject had a
raw score of 28 which was in the 7Oth percentile and had a T-
Score of 54. Yrom this initial predietive score, it would be
expected that this subject would perform tetic¢r than average.
Her rank order on this test compared to the other subjects 3
in this experiment was 1. On the Hewitt serve accuracy tesh,
her scores ranged from 6 (T-Score 58) on day 6 to 18 (T-Score
over &0) on day 4. This was rather an atypical pattern wilh
a high scoring day preceding & low scoring day. Her scores
did not folluw & pattern of daily fluctuation shich might have
been an explanation; but a pattern of kigh, low, high, high,
low, low, high. Her razk order on this test was 2. On the
Hewitt serve speed test% her scores ranged from 3 (T-Score
51) on days 2 and o to 12 (T-Score 75) on day 4, This again
w. s an atypical pattern., Her rarking on this test vas 3.
Her mean daily accuracy sccre? went from +50 on day 1 to 1.93
on day 7, a typica% pattern. Her ranking was 1. Her mean
aaily speed scores® ranged from .23 on day 1 %o 1.00 on day 7;

lSee Appendix XLIT{ for the complete anslysis. 2Ibid.
3See Appendix XLIII for the complete analysis.
4See Appandix XLIV for the complete aralysig.

>ivia. ©
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a typical patteyn. Her ranking was 2. On the mean motor per-
formance scores~ her scores ranged from 41.20 on day 1 to 52.64
on day 1, problem 1, Her rank order was 1. Her lcwest and
highest mean scores appeared on day 1 and her highest mean
score occurred in the first pr t’'em, a very strange occurrence.

In examining the composite results on the motor data
for Subject Four, we see that she scored the highest on the
initial placement test and she ranked first on the total rank
order on all tests. Her high scores on accuracy and speed
were atypical--highest scoring days occurred before lowest
scoring days. Her motor performance scores followéd a typical
pattern--low scores on the first day, high scores on the lasw..
One wonders why high accuracy and speed scores occurred on the
first day and fcrm scores on the last.

Verbal data. Ths order the suuvject read in variables,
properties and elements“was: +ve:rtical position of ball toss
(T), reach, arch, smash, wrist (horizontal), racket brought
down, accuracy, racket brought up, ip, 1lift, whole boay,
horizon{al position of ball toss (C), lean, relax, speed,
angle, top, backswing, forward swing, feet still, on toes,
contact on tcp. of the ball, timing, sway, position of racket
face (R), feel of it, follow through, thinking, thumb in,
contact on cener of the racket, elbow up, hitting down off
arm, waiting position, wind, body position, control of the
racket, and natural, smooth stroke--whole siroke. She read
in the main goals accuracy and speed and also the main prop-
erties early. R was read in about midway in the prograu;
(this pattern was used by Suvjects Une and Three also).

Single variables and larger elements were read in abvou’ egual-
ly throughout the program. There wzre more complex elements
later in the program than earlier.

In analyzing the Verbal-Motor Behavior Graph3 as to
agreements and disagreements with the GSPS model, the CRY
variables were investigated first. The subject read in these
variables in the following order: TCR. The T and C vari.bles
were the most prevalent and occurred together mos+ frequently
for both accepted and rejected problems. The predominant pat-
tern for acceptable solutions was TCR but for unacceptable
solutions it was CTR.

The pattern for readirg in veriables was mixed in

lSce Appendix XLVIII for tte complele aralysic.
2See Appendax XLV for the complete analysis.
5See Appendix XLVI tof® the complete Vertal Motor Be-
havior Graph and Apperndix XLVII ro a synopsis of {he grajh.
Q
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positive, negative and tentatively acceptahle gsolutions. If
the mixed patitern is not considered, the forward pattern pre-
dominated for the negative sclutions and the reverse pet-
tern predominated slightly for the positive solutions. Ia
the mixed pattern we see the following type of pattern: for-
ward, jump back to early variable, forward, jump back, for-
vard, etc. So actu2lly, a forward-backtracking pattern pre-
vailed. This pattern was true for reverse-mixed paiterns
also. However, no particular pattern was consistently pre-
sent. This subject was a negative strategy learner--2°
negative solutions to three tentative solutions and 11 posi-
tive solutior.,s. The order of reading in the C variables was
Cl' 05, 02, 04; the T variables was: T2, T3, Tl’ and the R

var.ables: Ry and Ry i 4 (unigque to this subject).

Comhined verbal/motor analysis. In anaiyzing the ver-
bal prohlems by the motor performance scores,— the range of
scores was 31 on day 5 to 63 on days 2, 3%, 4, and 5. Upon
examination of the plot of highest motor scores in Figure 13,
we see that there was a high fluctuatior between low and high
scores at the beginning, a levelling off, another high rise,
a low score, a levelling off and more fluctuation between
high and low scores. In looking at the highest scores only,
all 32 cases occurred within problems, none between. Since
no rests occurred here, in no cases could highest scores be
attributed to reminiscence or dissipation of fatigue factors.
In order to further examine the reasons for these riseg,
reference was made to the Verbal Motor Behavior Graph. In
examining these high scores, we see this pattern: she went
from examination of a tew variables, to reading in, assigning
values to a large variety of single variables, to combining
them singly, to combining them into larger elements, as-
signing equivalency, putting them into a larger element
called "everything together" at the end of the program. Jhe
worked with positive goals and used both negative and posi-
tive evaluations. At the very highest scoring episodes, she
combined values, variables and properties into larger com-
binations of single variables or into larger elements or sub-
goals or assigned equivalencies.

Upon examination of the plot of the mean motor scores
in Figure 14, we cee a much different, type graph than with
the previous subjects. She began with much higher mean
scores than the others and her scores had a narrow range--
41~53. Small fluctuations occurred at the beginning,
levelling »ff in the middle, a drop at problem 24, rise at

lSee Aprendix XIVIII for the complete analysis,

2éee Aviendix XLVI for the comyplete a.alysic.
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25 followed by more fluctuating scores. From the Verbal-Motor
Behavicr Graph we see that at the beginning, during the fluc-
tuating scores, the subject read in, assigned values, and
dealt with 42 variables. At the levelling off period (prob-
lems 13-23, days 3 and 4) she dealt only with five variables.,
At the drop at problem 24, she was %ense--she told herself %o
"relax and concentrate"; the only variable she called was grip,
her main goal was accuracy and she dealt with the whole serve.
At the rise (problem 25}, she called 10 values and variables,
" denoted problem with the wind, called two elements--"feeling"
and "timing" and was working on accuracy as stated. From 26-
28, where scores decline, she was working on a number of vari-
ables and values plus large elements of timing and balance.
From problems 30-38 where the scores level off, fluctuate,

but rise slightly she did not read in any new variables but
called many old ones and combined them into larger elements.

In considfring the between~day increases and decreases’
in motor scores,- there was 50% increase in motor scores and
33.33% decrease (not a great deal of difference). Scores re-
maining the same equalled 16.66%. This shows a possibility
that reminiscence took place between days half of the time.

In looking at the within~day increases and decreases in motor
performance scores,— there were 16 increases, 13 decreases,
and three scores remained the same. Increases amounted to
50%, decreases to 40.62%, and scores remaining the same to
9.32% of the total scores. There appears to be about an

equal chance that scores would increase or decrease with this
subject. In examining the effectg of rest upon these within-
day scores on accuracy and speed,” we see that there were more
increases and decreases occurring without rest (43,75% in-
crease, 34.37% decrease) than with rest (3.72% increase, 9.37%
decrease). Scores remainr.ng the same with rest equalled 3.12%
ard scores remaining the same without rest equalled 16.25%.
This subject seldom chose to rest, and if she did, the short
rest period did not result in an increase in the following in-
itial motor performance score any more than a decrease, In
only one case was there an increase in score following a short
rest period. This increase could be attributed to the dis--
sipation of fatigue factors. The increases between the 14
other problems must be attributed to other factors,

In anaiyzing the verbal problems by the accuracy and
speed scores,” upon examining the accuracy scores the fol-
lowing can be seen: the low accuracy mean score was 0 on
day 1 and the high score 2.21 on day 7. The lowest speed
score was O on day 1 and the highest was 1.14 on days 5, 6,

lS?e Appendix 1. 2Ibid. 3800 Aprendix LI.

) f39e Aprendix LIII for the complete analysig,
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and 7., This subject followed what would be a typiczl pat-
tern with low scores on day 1 and high scores on day 7. 1In
examining the plot of high accuracy and speed scores in
Figure 15, two extremely low scores occurred at problems 3
ard 4, At these low scores the subject came either to a
tentative solution or to an acceptable solution, and goals
of speed and accuracy were present. She read in two pro-
perties, called four properties, assigned four values, used
CT only, and used a reverse pattern of call. At the highest
scores (7, 8, 11, 15, 16, 17, 21, 29, 36, 38, and 39) the
subject did the following: she employed accuracy and speed
goals, called properties, assigned values, used TCR or RCT
to solve the rroblem, and used a variety of pattern in calling
variables. At the one plateau (22-28) we see the following:
the subject worked on the accuracy goal, on the eleuents
timing and form; called variables; assigned values; used R
or RC in solving the problem, and used a mixed pattern of
call. TIn examining the plot of highest speed scores, the
subject levelled off at two. The general plan of the total
Verbal- Motor Behavior Graph describes the pattern of the
highest speed scores. The low scores at three and four co-
incided with the low accuracy scores above,

In examining the plot of mean accuracy and speed scores
in Figure 16, we see a very fluctuating pattern of accuracy
scores. The speed scores also followea a fluctuating pat-
tern, but the scores were not as high. There were no plateaus.
In referring to the Verbal-Motor Behavior Graph at probvlems
18 and 33 where the low scores occurred, we see that at 18
the subject was examining the whole serve; working on "timing"
and "feeling" elements; reading in a new variable (H); cal-
ling nine variables, four values; reading in variables in a
forward pattern; and rejecting the solution. In problem 33
she was working on accuracy, calling three variables in re-
verse, and rejecting the solution. The only thing in common
between these “s that she rejected both solutions and was
working on hitiing down. '

Upon examination of the incrfases and decreases between
days in accuracy :ind speed scores,! we see that there were no
increases in sco1:, one decrcase, and five scores remaining
the sare in accuracy; and no increases beiween days, no de-
creases, and six scores remaining the same in speed scoles.
This no percentage of increase or decrease in either score
indicates that no increase could be attributed to reminis-
cence or to forgetting,

In looking at the increases_and decreases within days
in the accuracy and speed scores,® ihere were approximately

-
“See Appendix LIIT.  “Iuid.
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four times as mary increases as decreases in the accuracy
scores. The percentage of increases was 46.87%, decreases
was 12.5%, and 40.62% remained the same. In looking at the
speed scores within days, we see 43.75% increased, 9.37% de-
creased, and 46.87% remained the same. This 43,75% increase
took place between the problems., However, concerning both
the accuracy and speed scores, the large percentage of scores
that remained the same or decreased must also be noted. These
scores indicate that either much of the learning did not take
place between the prcblems or that both increases and scores
remaining the same and are essential to the learning process.

In examining the effects of rest upon the increases and
decreases of the accuracy and speed scores,l it can ve seen
that with the accuracy scores there was 0% increase occurring
Wwith rest and that the 46.87% increase ocourred withcut the
benefit of rest. In considering the decreases, 3.12% tcok
place with rest and 9.37% without rest; scores remaining the
sexe equalled 12.50% with rest and 28.12% wi‘thout rest, In
exarining the speed scores, 0% increase took place with resg,
43.75% increase took place without rest; 3.12% decrease took
place with rest, 6.25% decrease took vlace without rest; 12.5%
of the scores remained the same with vrest and 34.37% stayed
the same without rest. All increases in scores took place
without rest. The subject rested very little--only four times,
and after the four rests, her scores remained the same. No
increase in scores could then be attributed to the dissipation
of fatigue factors. In comparing the increases and decreases
with rest, there were more decreases (3.12%) than increases
(0.00%) in both accuracy and speed scores without rest, in-
dicating forgetting as the prime factor between problems in
accuracy and speed scores,

Subject Five

Motor data. On the wallboard test this subject had a
raw score of 12 which was in the 7th percentile (T-Score 4)
compared to other students of beginning tenrnis. Althcugh ithe
subject felt she had better than average wotor skill, this
did not appear to be the case, at least on this skill. Her
rank order on this test was six compared to the other sub-
Jects in this experiment. On the Hewit? serve accuracy test
her scores ranged from 2 (T-Score 48) on day % to 11 {T-Ucore
67) on day 7. Although her low score preceded her high score,
it seems unucual that her low score occurred on day 5. This
might be attributed to the wind factor which was not guch a
przdominant factor on the first four days. Her rank order oun
this_test was 6. On the Hewitt sevve gjeed portiocn of the
t2ste her scores ranged from 2 (T-Sc:re 46) on days 4 ard 6,
to 7 (T-Score 63) ou day 7. The low scere on dav 4 could not

lSec Aprendix LIV, ?See Aprendin IV, ?T¥id.
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be attributed to the wind although it could on day 5. Her
rank order was 6. Her mean daily accuracy score- went from
.24 on day 4 to .95 on day 1. This was a very atypical pat-
tern as one would expect the high score to be on the last day
rather than on the first. ger ranking on this test was 6.
Her mean daily speed scores® ranged from .19 on day 4 to .63
on day 1, again a very atypical pattern. Her rank order on
this test was 6. The mean motor performance score’ went from
12 on day 1 to 53 on day 4. Her rank order was 3. The high
score on day 4 with low scores on days 5, &, and 7 might be
attributed to weather conditions.

In considering her composite results on the motor tests,
she ranked the lowest in both initial placement test and on
the composite score. The only score -‘hich was not last was
her motor performance score. Her high scores followed her
low scores on all tests; her high testing scores occurred on
day 7 and her high mean scores were found on day 4, which is
an interesting result. Did she give an all-out effort that
motivated her to achieve on the last test in spite of her
average performance? .

Verbal data. The order the subject read in variables,
properties ard elements™ was: speed, contact o center, ac-
curacy, vertical position of ball toss (T), arm (move less),
wrist (horizontal position), nervousness (relaxaticn), grip
(tighter), concentration, control, timing, arm (elbow posi-
tions), movement on the court, angle, horizontal position of
ball toss (C), grip (type), starting position, reach, form--
feeling, exchange of rackets, spin, arch, step back, lean,
follow through, racket brought up, position of racket face
(R), momentum, foot position, movement of whole body, co-
ordination, wrist (snapped), wind, balance, faster movement
(timing), finger on the racket, and backswing. She read in
variahbles and values quickly--3% on days one and two. On
the other five days she read in a total of 28 wvariahles. She
read in the main goals of accuracy and speed early and also
the CT variables. The R variable was introduced late in the
program. (This CT-R pattern was followed by Subjects One,
Three, and Four also). She read in a mixture of variables,
properties and elements. The longer, more complex elements
were scattered throughout the program rather than more of
them being introduced at the middle or end.

In analyzing the Verbal-Motor Bcehavior C—raph5 as to

lS?e_Appendix vy, 2See Appendix LV.
3See Apﬁendix LX. 4See Appendix LVII.

SSee Appendix LVIII for the complete Verbal-Motor Be-
havior Graph and Aprendix LIX for the synopsis of the graph.
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agreements and disagreements with the G3PS model, the CRT
variables were investigated first. The subject read in these
varia»les in the following order: TCR. T and C predcminated
in 211 sclutions whzther they were negative, positive, or ten-
tatively accepted. T predominated in all early problems. R
did not appear until episode 21. The reversc pattern for
reading in variables predominated in problems witn acceptahle
and negative solutions. Mixed patterns, followed by reverse
pratterns, occurred most frequently in tentatively accepted
solutions. A positive~type learning strategy prevailed
throughout the first part of the program with such positive
reinforcements ag "I like my serve" or "My serve is pleasing

to me." TLater the subject showed more insecurity or questioning.
On the last day, after watching herself on the television moni-
tor, she said nothing. The order of calling the C wvariable
was: Ol, 04, C2, oLeft (unique to S.)’ 03, the order of

reading in the T variables was: Tl, T3, T2. (It is difficult
to distinguish between T, and T3 in the verbal protocol.) R

was considered in two problems only, and the consideration of
R occurred when considering the arm-elbow position.

Combined verbal/motor analysis. In anilyzing the ver-
bal problems by the motor performance scores,> the range of
scores went from 12 (day 1) to 58 {(day 4). Upon examination
of the plot of highest motor scores ir Figure 17, we see that
there was a fluctuation between bigh and low scores from the
transition period following problem 29 until problem 33 when
we see a drop followed by a rise and another drop. In fur-
ther e¢xamining these high scores, we see that 41 rises oc-
curred within problems and 2 between. In all cases including
the two high scores between problems, rises occurred without
rest. Learning as indicated by high performance scores took
place within the problems themselves ~xcept for two cases,
indicating that highest uscores of this subject carnot be at-
tributed to reminiscence or the dissipation of fatigue factors.
In order to further examine the reasons for these rises, an 5
analysis of highest scores based c¢n the verbal data was made.
In examining these high scores only, we see, that on each of
these scores the subject was assigning values to variables,
testing cne positive gcal, assigning equivalences, and com-
bining single variables. At the lowest points (4 and 14),
she was working on decreasing speed (not form). At pioblem
28, the highest scoring problem, she was working on accuracy
assigning equivalencies, and combining variables (accuracy =
angle + spin -+ hit downs. At the plateau of high scores
(TR~33) she was working on a larger element--coordination;
introducing two new properties--lean and body position: as-

sigring equivalencies (ccordination=lean + bcdy position);

1See Appendix IX,. 2See Appendix ILXI.
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testing and combining variables (body position + angle + T +
lean). She staited with a transition periocd with no comments.
The last half of the program was marked by fluctuating scoces;
she was testing variables, combining properties into larger
elements, assigning values, assigning equivalencies, and
testing one wvariable. She used both positive and negative
zvaluations. Most of her goals were positively stated.

Upon examination of the plot of the mean motor scores
in Figure 18, we see a pattern that is quitz similar to the
plot of highest scores. The high mean score at problem 19
also contains the highest score. A nlateau occurred at prob-
lems 22-24 where there is a pronvunced rise in score, on the
highest scores. In examining the Verbal-Motor Behavior Graph
we see that during these problems, the subject was working on
both accuracy and speed and she was highly dissatisfied with
both. She stated she was satisfied with the serve in episode
23. She was working on the element timing and the followin
variables: horizontal position of the ball toss (Cleft’ C4 ’
reach, tighten grip, and angle. She accepted all three solu-
tions to the problems but rejected most of the serves. She
used reverse reading in of the variables. Upon examination
of the total V-rbal.-Motor Behavior Graph, we see thet early
in the p1rogram the subject read in single variables and single
elenents, assigned values, rejected some values and accepted
others, called in more complex elements, as feeling, at prob-
lem 13. At problem 17 she worked on the complex concept of
accuracy-speed, vertical yosition of ball toss, spin, grip
and wrist snap combinations. She zdded variables and com-
bined them into a complex pattern (scores drop due to com-
plexity of the task), She called previously read-in vari-
ables, assigned values, combined them into elements, rejected
and accepted values until problem 20 which is marked by a
large rise in score. At 20 she dealt with the complex prob-
lem of changing grips (score drops) and called nine varisbles
(combined them} in trying to solve the problem which resulted
in e tentatively accepted solution. She continued calling
variables, assigning values, adding and subtracting variables
and values, dealing with accuracy, speed, form, and timing
elements until problem 26 where she looked at the pictures
(drop in the scores). After Jooking at the pictures, she
read ir two new variables (26 and 27 low scores) in working
on accuracy and speed and called 12 variables to attack the
problem, ending in a tentative solution. At 28 (high score)
she read in new variables, called two variables, assigned
values, worked on the accuracy goal, snd accepted the solution.
At 29, timing and coordination elements were attacked in pur-
suit of the speed and accuracy goals. She called two vari-
ables and rejected the solution. She continued in this manner
of calling variables, assigning values, adding, subtracting
values and variables, working on coordination, timing, and form
elements In attacking the main problem of accuracy and speed.
Ske called fewer variables from problem 39 until the end
{almost entirely without commentg.
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In examining the between-day increases and decreases
in motor performance scores,® there was a 3%3.33% increase,
66.66% decrease and 0.00% of tre movor performance scores re-
maired tne same between days. This indicated more likelihood
that forgetting rather than reminiscence took place between
the days. In looking at the within-day Encreases and de-
creaces in the motor performance scores,“ there were 16 in-
creases (43.24%), 15 decreases (40.54%) and six scores (16.21%)
remained the same within days between problems. These scores
indicate that there appears to he a very slight probability
that & score would increase rather than decrease with this
subject. There is more chance that the score would either
increase or decrease than trat it would remain the same.

In considering the effects of rest upon the motor per-

formance scores,” there were many more increasss occurring
without rest than with rest (14 or 37.83% without rest to 2
or 5.40% with rest). Also 14 (37.83%%) decreases occurred
without rest to 1 (2.70%) with rest; 5 (13.51%) remained the
same without rest, and 1 (2.70%) stayed the same with rest.
There appears to be more chance that a score would increase
or dezrease without rest than with rest. In comparing in-
creases and decreases with vest, there appears to be only a
slight possibility that scores would increase rather than de-
crease. In two cases (5.40% of the cases) rises could be at-
tributed to the dissipation of fatigue factors.

In analyzing the verbal problems by th. accuracy and
speed scores,4 the low accuracy mean score was U on days 3
and 4 and the high score wag 2 on day %; the low speed ccore
was O oin days 3 and 4 and the high score was 2 on day 3. This
was an atypical pattern with high and low scores both oc-
curring in the middle and in the same problem. 1In examining
the plot of highest accuracy and speed scores in Figure 19,
we see the following similarities in examining the highest
»f the accuracy scores at 3, 23, 33, 33, and TR following 40;
the subject was examining elements, calling variables and
.properties, assigning values, and employing a forward pattern
of call. At the one plateau at 4-8, we see the following:
both accuracy and speed goals, reading in and assigning values,
T only used in solving the problem, mixed order in calling
variables and properties. In examining the low scores among
the highest accuracy scores, at 18, 19, 20, 26, 27, 28, and TR
following 29, we see the following similarities: mostly ac-
curacy goals, examining of elements, reading in, calling, as-
Signing values, T or TC investigated, mixed order in calling.
In examining the plot ot high epeed scores, there was a

2

lSee Appendix LXII. Ibid.

e d
’See Appendix ILXIII. 4See Appendix LXIV.
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plateauing of high scores around 2 as with Subject Four; also, }
many sccores stood at 1. A few scores were 0. TFor the 1 and 2

scores, one can examine the general pattern or the Verbal-

Motor Behavior Graph. " At the lowest scores we see the same ‘]
similarities as those of the low accuracy scores. In exam- :
ining the plot of mean accuracy and speed scores in Figure 20,

we see fluctuating rises and falls throughout the program ]
marked by a few plateaus (18-20 ard 24-36), a few very high

mean accuracy scores (%, 14, and 25) and mean speed scores

(17 and 25). In referring to the Verbal-Motor Behavior Graph, :
at platesu 18-20 the subject was priwmarily working on spin, l
arching her back and grip together with a numbter of accompanying
variables. She was disgusted at episode 19, although she said I
it "feels good"; and uncertain at 2C--"as much spin"? At ]
plateau 24-36 she was uncertain, looked at pictures, came up :
with new variables, questioned a number of variables, was dis-

gusted, didn't know what she wag doing wrong, blamed the wind, l
was working on timing, came up with many tentative solutions, .
and ended with the stated goal she was "getting everything to-

gether." After that her scores rose, dropped, and rose again.

In examining the high accuracy mean scores at 3, 14, and 25, ‘
Wwe see accuracy gcals and the acceptance of her serve--"feels

good"; but the serve was too hard at 14. There was no stated |
goal at 25. 1In looking at the high speed scores at 17 and 25, i
we see a stated speed goal and a desire to increase spin; how-
ever, this decreased accuracy. At 25 there vas no staged goal.

In examining the increases and decreases between days l
in accuracy and speed scores,! we see that there were 0 in-
creases, 1 decrease (16.66%), and 5 scores (83.3%3%) remained \
the same with both speed and accuracy scores. ILearning could |
not be attributed to reminiscence, and only 16.66% decreases
could be attributed co forgetting. Most scores remained the
same. Most of the learning toox place elsewhere. In exam-
ining the incgeases and decreases within days in accuracy and
speed scores,® we see 13 increases (35.13%), 8 decresases
(21.62%) and 16 (43.24% of the scores remained the same. With
the speed scores there were nine increases (24.32%4), seven de-
creases (18.91%), and 21 scores remained the same (%6.75%).

The eff:cts of rest upog ihe increases and decreases
of accuracy scores within days-” resulted in two increases with
rest (5.40%) and seven increases without rest (18.91%). This

increane could be attributed to the dissipation of the fatigue
factors. There was one decrease with rest which could be at- ;
tributed to short term decay. There were six decreases withcut ‘
rest (16.21%) which might be attributed to the accumulation of !
fatigue factors, short term decay, or other oxplanations.

lsee Appandix ILXV for the complete analysis. °Toid.
See Appendix IXVI.

ERIC A

6O

A
e e e e




FRae e

)
£ T R Bt o T A T A R Y 0 T AR S YN T T TR

U B U LR e e s

BT G WP D LS ET S A W DR ey e

*(¥ = poads wnwrxXel ‘9 = £OBINDO® WNMITXBY
*swaTqoxd Aq $5100s paads pue LOBINDOB UBSW JO 10Td "eATd 3d9lgqng——*0g oandTJg )

SHITHONd
HUNHMLEELLEILEL LA UCETLZCIRZZ BERETFS ASTHICIZITIONS 8 4 959€21
1 7 ] 1 ! 1 3

<
~N
STYOOS QFFJS/XOVHNODY

— o.#

: , 4
9°n

Q3dds o---o . : e we

— #lm
XOVEROY X — X 9°g

f | 1 1 —1 3 1 1 7199

O

‘ ' ) . Looord [T [r—— ] =i} bovannd #o ot )

}

IC

Aruitoxt provided by Eic:

ik



One score remained the same with rest (2.7C%) and 20 scores
stayed the same without rest (54.05%). We see the following
effects of rest upon the increases and decreases of the s;eed
scores: two increases with rest (5.40% and 11 increases
without rest (29.72%). The two increases could be attrinuted
to the dissipation of fatigue factors, the 11 without rest to
other learning factors. There was one decrease (%.70%)with

- rest and seven decreases (18.91%) without rest. The seven
decreases without rest cculd be atiributed to the accumuistion
of fatigue factors, the decrease with rest to short-term
forgetting or other learning factors. Fifteer. scores re-
mained the same without rest (40.54%) and one stayed the same
with rest (2.70%)

Subject Sixk

Motor data. On the wallboaird test the subject had =
raw score of 26 which was in the 59th percentile ET—Score 52)
compared to other beginning students., She was about average
on this motor ekill. Her ranking compared to the other sub-
jects in this experiment was two. On the Hewitt serve ac-
curacy test® her scores went from 4 (T-Score 53) on day 1 to
19 (T-Score over 80) on day 5, a typical pattern. On day 6
(her last day) her score dropped very low which may be at-
tributed to wind, short practice period, or watching herself
on tne television monitor. Her ranking on this test was 1.

On the Hewitt serve speed +teéstl her scores ranged from 4 (T-
Score 5%) on day 1 to 12 (T-Score 75) on day 6; again, a
typical pattern. Her ranking was iwo. Her mean daily ac-
curacy scores” ranged from .67 on day 1 to 1.02 on day Z.

This differed from the Hewitt serve test results. The high
score on day 3 might be attributed to weather factors although
other factors appear in the Verbal-Motor Behavior Grarph. ?er
ranking was two. The range of her mean daily speed scores
went from .43 on day 1 to .90 on day 3. This was the same
pattern as for the Hewitt serve speed scores. Her ranking

vas one. On the mean motor performance performarnce scores

her scores ranged from 25 on day 5 to 58 on days 4 and 5. This
was the subject's only atypicel pattern--low and high scores
appearing on the same day. A further analysis of low and high
scores will be made later. Her ranking on this test was four,
which was her lowest ranking on any of the motor tests.

Composite results of the motor data ranked +his subject
two. Her initial ranking on the wallboard test was also two.
She followed a typical pattern (low scores on first day with
high scores on the last day) except for the mean motc.o perfor-
mance scores. '

1see Appendix IXVII. °Ibid. See Appendix LXVTII.
“Ibia.  “See Appendix IX'Il.
Q. 5t
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Verbal date. The_ order the sub;ect rea? in variables,
properties and elements* was: form--feel, grip (steady),
pogition of racket face (R), wrist (flexion, ex‘ension,
hyperextension), the ball hit down, vertical pu: ition of bsll
toss (T), accuracy, Speed, follow through, coniu:t on center
of the racket, foot action, backswing, movement «n the court,
bend knees, eyes on the ball, balance, horizontai positicn
of the ball toss (C), wrist action (horizontally), reach,
forward swing, timing, arch, briy positioning, eltow (bent
or straight), racket brought up, the bali hit up, step lLack,
slice, wind, forearm (shorter or longer), ccntact on top of
the ball, left leg stationary, lean to the lefi, and the
racket fnllows the ball in the air. The subject read in 31
variables on the first two days, more than the number of vari-
ables read in on the last four days combined! he read in
only ¢one variable on the fourth day, none cu the fifth. She
read in the main goels of accuracy and speed, the subgoal of
form, and the CRT wvsriables eerly. Most of tne elements were

"read in from the middle of the prograws to near te end.

T oy vy wEmmy 0 A

In analyzing the Verhal Motor Behavior Grs h° as to

agreements and disagreements with the GSPS mod«¢?. the CRT
] variables wire consideved first. She read in cnese variabvles
in the fuilowing order: RTC. The most prevalent pattern was
TRC. The portion RT predominated early; C was picked up in
problem 7. The reverse calling pattern predominated in rega-
tive and positive. solutions; the mix=2d pattern followed by
negative pattern predominated in the tentative or question-
able solutions. Negative colutions were more cemmon than
positive or tentatively accepted scdlutions. The subject
showed disgust, tiredness, and soreness toward the end of
the learning sessions, Negative rolutions predominated near
the beginning and enu of the sessions, positive solutioas in
the middle, After observing herself on the television noni-
tor, she reacted with negntive solutions and feelings of iis-~
gust. The order of reading in the C variable wag: 04, 03,

CS’ Cl; the order for the T variable was: T3, TQ, Tl; the
order for.R was: R3, R2, Rl’ and R
value),

[ Ee |

Jom

left (subjset's individusl

, gggbined vertal/motor anslysis. in anglyzing the ver-
bal proolems by the motor performance scores”, the range of

15ee Appendix IXIX.
dSeé Appéndix IXX for the complete Verbal Motor Behavior
Graph end Appendix LXXI for a synopsis of the graph.

> N
“See Appendix IXXII for the complete analysis.
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scores went from 25 on day S to 58 on days 4 and 5. In examin-
ing the highest motor scores only- there were 36 within-problem
increases and only ore between-problem increase among these
scores. All of the rises, including the one between problem
rise, took place without the possibility of reminiscence oC-
curring. These highest scores per problem are plotted in
Figure 21. In analyzing these highest motor score episodes
using the Verbal Motor Behavior Graph, we see the following
pattern: assigned values, tested variables, combined vari-
ables, combined variables and properties, assigned eguival-
ences, combined properties into elements, tested properties,
reeycled through the above processes, narrowed down properties
and elements, and assigned new equivalences. During the
earliest scoree she was assigning values, testing one vari-
able, and combining variables. In the middle of the progrem
she combined varisbles and properties, assigned values, com-
bined variables and properties into elements, tested and en-
larged the number of properties. Late in the learning situ-
ation the subject narrowed down the number of properties into
larger elements which were- easier to call, tested, investi-
gated single variables, and assigned eyuivalences. At the
highest score (12) the subject was increasing accuracy and
decreasing speed, working on form, calling five properties,
did not read in any new variables or properties, assigned or
called four valuey, used RC to solve the problem, and used

the reverse pattern in calling the variables., At the lowest
of the highest scores (33) she was working on accuvracy and
form. She read in one variable, called two properties, as-
signed one value, did not use either €, R, or T, employed a
reverse pattern in calling variables, and wes tired and dis-
gusted. There were three short plateaus: 5-7, 9-11, and 15-
17. 1In looking at the Verbal Motor Behavior Graph at thess
platraus, we see at 5-7 the subject was working om increasing
accuracy, debating between various heighis of bell toss,
reading in six new variables, attacking the element of bai-
ance, assigninz equivalences (R = hit sguare and aim), calling
six nmroperties,; calling or reading in nine values; calling
TRC to solve the problem, and using reverse and forward pat-
terns in calling the variables; the solutions are either posi-
tive or negative and she ‘has a positive, attitude toward the
serves. At 9-11 (all positive solutions) her main g0al was
accuracy, she called the elements balance and feeling, read

in one variable, was working on wvarious heights of ball t: gs,
called seven variables, read in or calied eight values, used
TCR to solve the preblem, and used forward or reverse pat-
terns in calling. At 15-17 the main goals were to increase
accuracy and speed; she attacked the elements of timing and
form, assigned equivalances (B = KCH), added variables (T +

B; RCH+ T + B +AT3); she did not read in any new properties,

lsee Appendix IXXIII.
. '
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calied three properties only {was testing these three), called
or read in seven values, used TRC to svlve the problem, used
reverse or forward-backtracking (mixed) patterns in calling
the variables; solutions were ositive, rejected the solu-
tions, accepted or tentatively accepted the serves. Plateaus
did not seem marked by lack of motivation or a decreasc in
lack of effort. TFor this subject, these plateaus were marked
by: insecurity in goal (denoted by "maybe" statemewnts), too
many goals, attending & new problem, assigning values or
adding variables, c¢ombining properties into larger elements,
elimina*ion of some properties turough testing, and narrowing
down the scope of investigation, In order tc do tke latter,
many possibilities were investigated, fThese plateaus appear
to Lte a time of increased mental activity, rather than de-
creased. They alsc appear Lo be necessary for future in-
creases, ’

Upon examination of the plot of the mean motor scores
in Figur: 22, ve see that there were no plateaus; scores
either increased or decreased within & emall range. A% the
high scores at 18, 24, and 36 we see the following. at 183
the subjest came to a positive sclution, the main goal was to
increase accuracy; she added variables ZRCH + 3 + T), called
five properties, assigned or called three valuss; TC was uscd
to solve the problem, and the reverse pattern was used in
calling variables. At problem 24 we find the following: a
negative solution, acceptance of the serve; her goal wus to
increase accuracy; she read in one variable, called six pro-
perties, read in or assigned nine values: .CRT was used to
30lve the problem, ard a misfed pattern was employed 10 call
variables. At 26 (a questionable solution) her goals were to
increase accuracy and decrease speed; form goal was present;
she read in one property, called six previcusly accepted pro-
perties, assigned or read in four values; used TC 1o solve the
problem, and used the reverse pattern to call the wvariables.
Only the following similarities seem to be precsent: +to in-
crease accuracy was the goal; she called properties and as-
gigned values. T :

- At the low scores at problems 16, 30, and 3% we find
the following: at problem 16 the subject arrived at a nega-
tive solution, accepted the serve, her goal was to innrease
accuracy. She waz working on the element timing; added vari-
ables (T + B; RCA + T + B}, ausigned equivalences, called
three properiies, assigned or called six values; used T only
tc solve the problems, and used forward or forward-backtracking
(mixed) pattern in eallirg properties. At problem 30 she came
up with a positive solutior; was working on the accuracy goal~-
right hand corner; was working on the elements tiwing, form, -
.+ and palance; read in two properties; called 10 properties;
assigned or rsad in 12 values; used RTC %o solve the problem
and employed forward backitracking (mixed) patterns to call
the variables. ' At problem 33 we find a tentative solution:
her goal was to ircrea3se accuracy, she was working on the

Qo g2 =
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_element balance, called four properiies, assigned or read in
three values, used CR to solve the problem, autl employed a
reverse pattern in calling the variables. Coamon operatiors
ocecurring at thece low mean Scores were: accuracy goal,
called prorerties, read and called values (same as the Lighest
mean scenres).

In examining the between-day increases and decreacses
in motoer perfcrmanse scores,l we find two increases (40%),
three decreases (60%), and O scores remained the ssme. With
this subject there was more probability of decrease occurring
between days tha increase, more possibility of forgetting
than reminiscence. Withjn-d.y increases and decreases in
motor performance scores< resultcd n 10 increases (32.25%),
nine Aecreasss (29.03%%), and 1 scores remaining the same
(38.70%). These scores indicate that there was about an even
possibility that scores would either increase, decrease, or
remain the same within da s between problems with this sub-
ject.

In the effects of rest on the motor performance scores,-
there were more increases without rest (32.25%) thas with rest
(0%). There were mcre decreagses without rest (29.0%%} than
with rest {0#). Problems remaining the same without rest were
%9.48%, and those remzining the same with rest equaliéd 3.22%.
That a sccre would zither increase, decrease or remain the
same with rest were all about equally probavble. If initial
scores between problems decreaise as often as increase, learning
must either take place in this manner or learning must take
place elsewhera than betweer. the problems (as hypothesized
in the initial experiment). There were an equal number of in-
creases and decreases with rest (0%); no learning could be
attributed to tha dissipation of fatigue factors. It might
be pointed out that with resi the aine decrcases might not
have occurred. This does not seem very likely, however,
since the subject could rest as needed. o

in analyzing the verbal problems by accwracy and speed
Scores,® we firnd the low accuracy mean secre was .14 on day
4 and the high score wac 1.83% on day 3. Upon examination of
the speed scores, the lowest mesen score was .14 on day 4 and
the highest was 1.33 on day 3. The pattern of accuracy and
sveed mean scores was atypical ir that lowest mean scores
followed highest mean scores. In eyamining the plot of high
accuracy and speed scores in Figure 23, a highly fluctuating
pattern ia evident. At the very highest gcores we find the
following similarities: the subject pursued the accuracy
goal; employed tentatively accepted solutions; called vari-

r 4
B <

l5ee Appendix LXXIV.  2Ibid.

3Seo Appendix LXXV.  “See Appendix IxxvI.
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ables; assigned values; T, TR, or TC predominated in solving
the problems; a veriety of pattern was used; reverse pattern
of calling was most predominant. In examining the lowest of
the high accuracy scores we cee the following similarities:
the subject was working on a more complex mental task such

as assigning equivalence; adding variables; testing two
‘ralues; calling properties or variables; assigning vaiues;
employing T or TC to solve the problem ; or using a variety
of patterns of call, although reverse pattern predominated.
The differences between highest scores and lowesi of the high
scores in accuracy seems to be that on the high scores the
suhject had centered her thinking ‘on accuracy and for the low
scores she was involved with more complex operations. There
were no plateaus. :

In looking at the plot of the highest of the speed
scores, we find that the subject's scores plateaued at two
throughout the whole program. The general plan taken from
the Verbal Motor Behavior Graph would describe what occurred
at these scores. On examining tke lowest of the high speed
scores we see the following similarities between the scores:
most of these occurred in the first part of the learning
period, most invoulved complex mental processes of assigning
equivalences, adding, testing, or calling variables and pro-

- perties; assigning values; employing T or TRC t¢ solve the
problems; or cmployed a variety of patterns in calling of pro-
perties with the reverse pattern predominating.

In examining the plot of mean accuracy and speed scores
in Figure 24, we see a very fluctuating pattern with high
riszes particularly in accuracy scores. There were no plateaus
among the accuracy scores., Among the speed scores there were
a few plateaus at problems 1-3, 14-16. In referring to the
Verbal-Motor Behavior Graph at these places, at 1-3 we see
tiue following: a negative solution, acceptanrce of gerve,
and a tentative solution; goals were t0 increase accuracy and
decrease speed; the subject worked on form; she read in 11
variables, assignel one equivaleiice (decrease speed = decrease
follow through), called three properties, assigned or read in

1C values, employed RT to soive the problem, and used the
" reverse pattern in calling the variabies, At 14-16 we find a
tentative solution, acceptance of the golution, and a re-
"~ jection of the solution and the serve; goal was accuracy, -~ e
_worked on timing and form elemeniv3; assigned equivalence
~ (B=RCH); read in no new variables; called four properties;
" assigred or called five values; IR were used to solve ilhe
protlem; and she employed reverse or forward-backtracking pat-
tern in calling variables. At both plateaus we see the foul-
lowiug similarities: accuracy goal; the subject assigned
equivalence, worked on the element of form, called and as-~

gigned values, and used the reverse pattern in calling vari-
ables. ' ‘ '

Ir examining the highest mean accuracy scores at 4,
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12, 17, 20, and 23 the following similarities can be secn: the
subject employed toth accuracy and speed goals; called pro-
perties, called a large number of values, and employed a
reverse pattern in cal'ing variables for all out one problem.
Upon examining the lowest scorec in both accuracy and speed
scores at problem 29 we cee: a tentative solution, a testing
period, subject read in one property, testéd values of this
prorerty, called s*x formerly used properties, called or as-—
signed five values, used T only to solve the problem, and em-
ployed a mixed pattern in calling the variables.

In looking at the incrfases and decreases between days
in accuracy and spesd scores,- we find the follczing: there
was one increase (2C%), one decrease (20%), and three (60%)
of the scores remained the same with both the accuracy and
speed scores. There was one rise that could be due to remin-
iscenca, one decrease that could be attributed to forgetting;
nothing appears to occur with most of the scores. In looking
at the increases and decreases in accuracy and speed scores
within days,? we sec tliere were 11 increases (35.48%), nine
decreases (29.03%), and 11 scores remained the same (35.48%).
With the speed scores, there were eight increases (25.80%),
nine decreases (29.03%), and 14 scores remained the same
(45.16%). .

In order to further analyze these increases we will
look at the effects of rest upon these scores.” With the ac-

curacy scores increases without rest occurrved ten times (32.25%),

with rest one time (3.22%); decreases without res* occurred
nine times (29.03%), decreases with rest O, scores remaining
the same without rest occurred 11 times (35.48%), and scores
remsining the same with rest occurred O times. With this
subject most of the increases took place without rest. The

‘one increase with rest (3.22% of the cases) might be attri-

buted to the dissipation of fatigue factors. We must look
elsevhere for the increase without rest in the 35.48% of the
cases where rises occurred. The 29.07% of decreases without
rast might be attributed to the accumuvlation of fatigue fac-
tors, short term decay, or other factors. In examinlng the
effec; of rest on the speed scores, we see one increase with
rest (3.22%). seven increases without rest (22.58); no de-
creases with rest, nine decreases without rest; no scores re-
mained the same with rest, and 14 remained the same without
rest (45.16%). Phe 3.22% of the increases with rest could
be attributed to the dissipation of fatigue factors; the

 22.58% without rest is examined in the Verbal-Motor Behavior
. : OGraph analysis; the 9% decrease without rest could be attri-
~ buted to uccumulation of fatigue factors or short term decay.

PO
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1See Appendix LXXVII. 2Ibid. 3See Append’x TXXVIII.
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| More scores remained the same “han either in.reased or de~
creased irdicating that most of the iearning must take place
; within the problems rather than between them., The zero
‘ decrease with rest indicates rest contributes to neither
forgetting ner learning, but to rememberiug with this subject.




CHAPIER V
" RESULTS AND DISCUSSION
Comparison of Subjcets

lMoty:» data. The,subiects vere ranked in the following
order on th2 wallboard testi: s 5, 3. 1, 6, and 2. It is
interesting to note that of the s'x subjects who considered
themselves better than average in genercl motor ability, three
scoved below average (two way below average), two scored av-
erage, and cnly one gcored well above average. On the Hewitt
serve accuracy tests® the high scores ccurred on days 3-7 angd
they zentered around days % and 5. There were no pagticularly
Aigh scoring days. On the Hewitt serve gspeea tests,” high
scores appeared on days 3-7, centering arounc days % end 5.
Phe high scores on the mean daily accuracy scores4 appeared on
days 1, 3, and 7; most centered arocund days 3 and 7. The nmea=n
daily speed high scores? appeared on days 1, 3, 4, and 7; but
they centered around days 3 and 7. I examining the range of
motor scores,6 low scores by mosi subjects took place on days
1 and 2, although two subjects had 1.w scores on day 5. High
scores were most frequent on day 4, but high scores occurred
on all days but the first. From these scores we sce that, al-
though some high scores occurred before day 4, the majority
sppeared dey 4 and thereafter. With the previcus study it was
found thati the first signs of boredom appeared on day 4. What
occurred with that subject and is occurriung with *these six
subjects is that by day 4 most of the varigbles have heen read
in and explored to some degree. Thereafter, most of the time
is gpent testing o0ld variables, making new combinations of
these variables and properties, ansigaing equivalences, and
other ~perations. Rather than exploring new variables and
properties, they are now spending their time applying vrper-
ationsg within their fraumework of properties, which might not
be as adventuresome a learning experience. However, due to
the experimental situation, these six subjects did not show
signs of boredom or lack of motivation as learners might do
without the motivation of a television camera.

It can be noted that learning cannot be entirely mea-
sur=2d oy motor performance scores at a particular time and
rlace, for in the learning situation the score is dependent
upon the operations the subject is utilizing. In order to eli-
minate undesirable values gnd variables, combine variables and

1Seu Appendix IXXTx. 2See Appendix LXXX.
3See Appendix LXXXI. 4See Appendix LXXXII.
93ee Appendix JXOXIII. 6See Appendix LXXXIV.
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assign values and equivaleunces, the subject must test these
values and operations. These tests result in low scores,
high scores, and plateaus depending upon the goodness of
the property appilied and how the property fits into the
total framework being developed by the subject. These
sccres are all parts of the total learning situation. The
striggle to learn is marked by a slowly rising mean score
witn many fluctuations as can be seen by most of the motor
score plots of most -of the subjects. :

En comparing the performance scores of all the sub-
ject. it can be seen that the initial wallboard test was
a good predictor of the final outcomes of the serve motor
tests. Only one subject was out or order.

Verbal data. In considering the number of properties2
read in by these subjects, the vast majority of wvariables
were read in during days 1 and 2. By day 4 (except for Sub-
ject Four) most of the variables were read in. Subject Four,
who read in 10 varianles on day 5, was the highest scoring
subject on the motor tests. Subjects Five and Six exper-
ienced soreness, tiredness or nervousness on day 5 which
might be one reason for the drop in the reading in of vari-
ables, wlthough the scores for Subjects One, Two, ond Three
dropped off sharply after day 4 also.

In examining the between-day increases and_decreases
in motor performance scores of all the subjects,3 there were
12 increases (34.25%), 21 decreases (60.00%), and two (5.715%)
scores renaining the same between days. This indicates that
34.28% of the scores could be attributed to reminiscence,
50% could be attributed to forgetting, and 5.71% couid be
attributed to remembering. The GSPS model must therefore
take into consideration the large forgetting which occurred
between days and recognize that there was less possibility
that reminiscence would occur or that the serve would be
remembered as it was at the end of the previcus day.

In examining the within-day increases and decreases in
motor performance scores of all subjects,% there were 81
increascs (42.63%), 71 decreases (37.3&%), and 38 (20.00%)
of the scores remained the same. This indicates that within-
day increases should receive first pricrity, decreases second,
and scores remaining the same & small priority in the model.
5

In examining the effects of rest upon these scores,

et

)See Appendices IXXXV, LXOOKVI, and LXXVII.
%See Appendix LXXXVIII. JSee Appendix LXXXIX.
4See Appendix XC. 5See Appendix XCI.
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ve see that 13 (6.84%) increases occurred with rest, 66 (34.73%)
increases occurred without rest; 13 (6.84%) decreases occurred
with rest, 60 (31.57%) occurred without rest; 5 (2.63%) re-
mained the same with rest, and 33 (17.%6% remained the same
without rest. This indicates that 6.84% of the increases
within days could be attribvuted to the dissipation of fatigue
factors (although this does not rule out other reasons for

the increases). Reasons for the 34.73% increases which oc-
curred without rest will be sought within the wverbal-motor
data later. It is possible that 6.84% decreases could be at~
tributed to short term decay, but the large percentage of de-
creases without rost must either be attributed to the accumu~
lation of fatigue factors or other learning factors round in
the wverbal-motor data. The very low percentage of scores that
remained the same within days following a short resi seems to
indicate that notning in particular occurred between these
problems to influence these scores. The 17.36% of scores

that remained the same without rest appear to be necessary to
the learning situation. Within-day increases without rest
were 80% greater than those with rest, showing that reminis-
cence or rest played & minor part in the total learning pic-
ture of thess subjects. '

In examining the between-day increases and decreases
in accuracy and speed scorest of all, the subjects, we find
the following taking place with the accuracy scores: there
were four (11.42%) increases, 10 (28.57%) decreases, 21
(60.0X%) remained the same. The small percentage of in-
creases in accuracy scores could te attributed to reminis-
cence, the 28.57% decrease to forgetting, and the fact that
6(% remained the same between days seems to be due t0 remem-
bering. - With the speed gscores we see there were five (14.28%)
increases, eight {22.85%) decreases, and 22 (62.85%) remaiued
the same. The same explanations as undor accuracy (above)
could be given here also.

In looking at the within-day increases and,.decreases
in the accuracy and speed scores of all subjects,” it can be
seen that with the accuracy soores there were 61 (3:.77%)
increases, 36 (18.75%) decreases, and 95 (49.47%) remained
the same. With the speed scores there were 50 (26.04%) in-
creases, 36 (18.75%) decreases, and 106 (55,20%) remained the
same. It is interesting to note that in spite of the large
number of initial scores that remained the same, learning -
took place., Two explanations are given for this: (1) the
large number of scores remaining the same were indicative of
testing periods and necessary to the learning process and (2)
significantly more learning took vlace within problems rather
than between. . ,

1Ses Apperdix XCII.  ZSee Appencix XCIIL.
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In examiniEg the effects of rest upon the accuracy
and spe=d scores,”~ we see the following: with the accuracy
scores there were 11 (5.72%) increases in scores with rest,
44 (22.91%) increeses without rest; six (3.12%) decreaites
with rest, 31 (16.14%) decreases without rest; 21 (10..(3%)
scores remaining the same with rest, ard 79 (41.14%) remaining
the same without rest. There was much more probability that
increases would occur without rest than with rest. Decreases
without rest also exceeded those with rest. Scores remaining
the same without rest exceeded both increases and decreases.

Only & very small percent of the scores (5.72%) could
possibly be attributed to dissipation of fatigue factors; the
increase without rest (22.11%) must be attributed to other
factors. Decreases with rest could be attributed to short
texrm decay. 1In light of the fact that there was a’steadily
rising but largely fluctuating mean score increase, and in
light of the fact that so many initial s~ores remained the
same, learning must have taken pluce within the problems
rather thrn between. Factors of reminiscence, dissipation
of fatigw: factors, forgetting, and short term decay played a
very small part in the programs of these subjects in the to-
tal learning picture. In looking at the speed scores, there
were seven increases with rest (3.64%), 46 (23.95%) increases
without rest, six (3.23%) decreases with rest, 32 (16.66%)
decreases without rest, 18 (9:374) stayed the same with rest,
83 (43.22%) stayed the same without rest. As with the ac-
curacy scores only a small percentage of the increase in
scores could be attributed to the dissipation of fatigue fac-
tors. Decreases with rest cculd be attributed to a short
decay period. The reason for the large number of decreases
without rest were sought in the verbal data and appear later.
There was a 26% probability that an initial motor score would
result in an increased score. This seems to indicate that
most of the learning took place within the problems rather
than between them.

In ana%yzing the highest motor: performance scores in
each problem,“ we see the following genersl pattern for all
the subjects: <they wore investigating single variables, as-
3igning values to variables, testing values, combining values
and variables, testing, combiuing into a lsrger number of
variables and properties, assigning equivalences, nurrowirg
down values, variables and properties bty eliminating those
which were unsuscessful, combining oihers into largr . sub-
goals o1 elements, testing remaining variahles indi iually,
- assigning values, testing, reassigring souivaler ¢ con--
tinuing to narrow down by combining into elements, and -on-
tinuing with this pattern to the end. =~

lSee Appendix XCIV. ZSeé Apprendix XCV,
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In analyzing the highest accuracy ard speed sccres in °
each problem we see the following similarities in goals and
operations used to accomplish the task of learning to serve:
the subjects were working on the accuracy goal, calling and
assigning values, using T, 'TC, CRT, TCR, or ROT to solve the
problem, were employing the reverse calling of variables and
properties predominantly, followed by the mixed pattern.

In comparing tize lowest scores of each suhject we see
the following similarities between subjecis: they were
working on both accuracy and speed goals, dealing with com-
plex elements, assigning equivalences, adding propertles,
testing two or more variables, calling and assigning values,
using T, TR, CT, TC {never more than two of the three main
propertles) to solve the problem, and using the mixed pattern
to call the variables, although Torward and reverse patterns
were also rresent.

In compaiing the plateaus between the subjects, we ses
the following similarities: accuracy goals predominated,
complex elements were involved, the subjects were testing,
assigning equivalences, assigning values, adding variables,
reading and calling properties using R, RC, T (usually only
one or twc of the main properties) to solve the problem, and
using the mixed pattern in calling the variables.

In examining 11 of these similarities, we see that
during the plateaus and lowest scoring periods the subjects
dealt with more complex process2s Shan during the highest
scoring periods. These lowest scoring periods and plateaus
appeered to be necessary for obtaining the highest scoring
periods. Some of the highest scoring periods occurred during
transition periods, indicating that a synthesis of information
might take place during some transition periods. The subjects
made more frequent use of the main properties CRT during the
highest scoring periods. During the lowest scoring periods
and plateaus, oniy one or two of these were used. The re-
verse pattern predowinated during highest scoring periods,
mixed order prevailed during both lowest scoring and tran-
gition periods. This indicates that when the suhjects dealt
with e complex materials they jumped among accepted pro-
perties to get the onesg desired; during highest scoring epi-
sodes, when the subjects were not involved in so many oper-
ations, they were apt to <«all properties in a reverse order.

- There was no pattern of acceptable, rejected or tentatively
accepted solutions to problems during either liighest scoring,
lowest scoring, or plateau periods when looking at 0nly the
highest scores for eOﬂh prcblem.,z

In examining the three plots of the raw scores of motor
form performance, accuracy, and speed scores we 8s8ee that ..igh
notor performance scores did rnot accompany high accuraoy and
speed scores. By sight inspection one would not predict much
correlatiOn between the two. Since speed was dependent upon
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accuracy, high correlation would te expected between thecc
two., : »

Model changes.l The following changes were based on
the resulits of all six subjects. For the suggested order of
the CRT variables a better order of readiiig in these vari-
ables wo.uld be TRC followed by TCR. Order of T would be:

2, 3, Ly Rt %, 2, 1; and C: 2, 4, 3, 5, 1. Removing R

from a prime nosition o a position equal with the other pro-
perties and leaving C and T as the main properties was also
considered in light of the results of this experiment. How-
ever since »nly two subjects did not place R in a prime posi-
tion, it was left there. .

The most prevalent pattern in all types of solutions
was the reverse FG?), folliowed by mixed {61), and forward (52).
For the negative solutions, there were equal numbers of for-
ward, reverse and mixed patterns. For the tentatively ac~
cepted solutions, the mixed pattern predominateda (16), fol-
lowed by the reverse pattern (12), and forward pattern (9).

For the positive solutions the reverse pattern predominated
{30), followed by the mixed pattern {20), and forwaxrd pat-
tern (18). Since the positive solutions were the most pro-
minent, the reverse pattern will remain in the model in the
position of priority, followed ky the mixed, and forward.

Lastly, the order of priority for all the properties
aud elements except TRC were considered. Accuracy and speed
were the main goals read in in positions two and three. The
other elements and properties read in by at least three of
the six subjects in the order of priority were: timing,
contact on center of the racket, follow through, wind, grip
(position of), reach, backswing, elbow position, arch, lean,
hit--coming over the top of the ball, wrist (horizontal,
vertical positions), hit down, step, foot fault, starting
position of tue body, wrist (hyperextended, sxtended), whole
body, hit--bringing the racket up, contact, movement on the
court, bent lkmees, form--feeling, thinking. There were 36
other elements and properties besides these 28, which could
be considered individuel properties rather than group.

Iy

lsee Appendix XOVI.
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lo.
11.

12.

13.
14.

- CALL SUBGOAL C¢ (19
" value. CALL SUBGOAL 16, If values are exhausted and

CHAPTER VI
REVISED GSPS MODEL!

READ IN Accuracy, Speed: MAIN GOAIL.

READ IN Desired Serve (A).

READ IN Present Serve (B}.

COMPARE (A) to (B). Does A = B? Yes. GO TO 13 below.

If there are differences that can be reduced, GO TO the

last step before pranching here and advance 1 step. If

this is the first time at this stop and No, CONTINUE.

CALL SUBGOAL 72, (17) %o reduce differences. SELECT

next value. CALL SUBGOAL 16 TEST VALUE. If value is

rejected, SELECT next value. If values are exhausted,

GO T0 4. 1If value is accepted or tentatively accepted

but differenceg still. exist, CONTINUE.

CALL SUBGOAL RP (18) to reduce differences. SELECT next

value. Call SUBGOAL 16: TEST value. If value is re-

jected, SELECT next value. CATL subgoal 16. If values

are exhausted and serve is rejected, GO TO 5, If wvalue

is accepted, CONTINUE. -

APPLY R to T, . If uncertain, RETEQT. Tf 1o improvement

or negative results, GO TO 6, If improvement, CONTINUE.
5 to reduce differences. SELEJT

all values are rejected, GO TO 6. If value is azccepted
but -differenc2s still exist, CONTINUE.

APPLY C to R. If uncertain, RETEST; if no improvement

or negative results, GO ™D 8., If accepted or tentatively
accepted but differences still exist, CONTINUE.

READ TN NEW PROPERTIES AND ELEMENTS.

GO TO SUBGOAL 20. CALL accepted properties and elements
as needed to TEST new property or element. If accepiable,
STORE new property or element in ACCEPTED PROPERTY AnD
ELEMENT AREA, and CONTINUE. If not, GO TQ 8, .

APPLY property to C. If uncertain, RETEST. GO TO 11,
CALL SUBGOAL 20,  If negative rzsults or no improvement,
GO TO 8.: If Yes, GO T0 4. -

WRITE: NEW SERVE ACCEPTED and EXIT.

ggAgg:4 New Serve Description in Present Serve (A).

STOP

16,

Subgoal TEST VALUE., MATJH present value to past value.
If present value is greater than or equal to past value

see Appendix XOVIV for the diagrewmed model.
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RETURN to mein program and CONTINUE. If less, REJECT

Value and CALL next value that is higher. If none

exist, RETURN this information to the main routine.
17. Subgoal 7.2 Order of Call: T2, T3, Tl‘

18. Subgoal R.P Order of Call: Rgy Rys Ryp.
19. Subgoal C.° Order of Call: C,, G4y Cz, G5, C.

20. Subgoal 20. READ IN NEW PROPERTY. CALL OLD PROPERTIES.
Order of Call: Reverse, Mixed, Forward. Order of prior-
ity for group properties and elements: TIM, CC, F, E,
RC!', G, ¥, B, ARCH, LEAN, TOP, whor’ FEELS, HD, W, TK,

WB, BNG UP, CON, MOC, Sy,, H, P, S;5. Individual pro-

. perties: unique to each subject. TEST new property.
If acceptable, STORE in ACCEPTABLE SERVE PROPERTIES AND
ELEMENTS and RETURN TO the main routine 4. If tenta-
tively acceptable, RETEST. If unacceptable, GO TO 8 in
the main routine.

| quzte | je=—i — — _—

. aCl = in front of front foot, C = back over head,

03 = out to the 51de, 04 = too far 1n front, 05 = right over-
head; Rl = flat, R2 = open, R3 = closed face of the racket;

[ Tl =’cqrrect height above racket, T2 = to00 low, T3 = too high.

N L BN — | | ===



CHAFTER VII
CONCLUSIONS

The GSPS model was revised based on the following in-
formation obtained from this study:

(1)

(2)

(8)

There were some consistent patterns between sub-
jects that could be used to mecdel a general plan of
attack. There were also a number of individual
differences for which a complete learning model
must account.

The model was changed in the following ways: the
order of reading in the main properties, CRT, was
changed to TRC; the most prevalent pattern of call
of properties remained the reverse pattern; how-
ever forward and mixed palterns were also used and
must be included in the model. The general pro-
perties included by at least three of the six sub-
jects were included in the model; other properties
were considered individual differences.

Data on speed ™¥®d accuracy scores on each serve
provided additional information as to the goal
sought in each proulem.

The Verbal-Motor Behavior Graph rroved to be a very
good tool for analyzing verbal.data, although its
use was time consuming.

Computer plots of motor performance, accuracy and
speed scores proved to bc valuable tools in com-
paring verbal and motor data for each subject.

Most of the learning &ppeared to take place during
the proolems rather than between problems, which
dgea not bear out the conclusior made in the first
study. :

Learning appeared to take place as evidenced in the
slow fluctuating rise of mean motor performance

scores, and these rises were marked by fluctuations
between high and low scores and sometimes plateaus.
All these appeared to be necessary functions in the

. learning process. At the low scores and plateaus,

the subjects were involved in complex operations.

At high scores they attacked one goal or one pro-
perty with a positive goal. Rises occurred after
len7thy testing periods marked by transition periods
and/or plateaus. v

Reminisgcence and fatigue factors (rissipation or
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cumulation) appeared to>play very minor roles in
the total learning picture of these s8ix subjects,

The egquipment used was super *ior to the General
Electric Tri-Pack used in the initial investigation
due to its ability to still-frame. It had several
drawbacks: it was heavier; the film was larger,
more costly, and took moraz <torage space; and more
technical help vas needed to gather ard analyze

the data.




CHAPTER VIII
RECOMMENDATIONS

Due to the large amount of data collected in this study,
it was necessary to limit the investigation to certain vari-
ables, particularly those bearing on the development of the
GSPS model. Some suggestions for study orn the same data are:
study of the effects of testing upon the total learning situ-
ation; an investigation of what occurs during periods of ex-
treme anxiety or disgust as evidenced in the +warbal-motor data;
a study of body language in the learnirg situation; an analysis
of what occurs in the learning pattern after one observes one-
self on the televisionr mcnitor; the effects of changes of
weather on the learning situation.

The same type of study using the same skill could be
done on similar subjects for replication purposes: on poor
motor learners or ambidexterous subjects learning to perform
the skill on the non-preferred side to see if differences
exist between these subjects and where the differences might
lie. There seems to be a large number of experiments that
could be performed using this type of research design and
analysis that would aid the teacher in trying to understand
the learning process.

It might be possible to program the verbal data for com-
puter analysis in order to shorten the amount of time necessary
for this estage of the analysis. Some programs already exist
that replicate man's solv1ng of other types of problems.
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APPENDIX I
THE FIRST GSPS MOLTT

READ IN Present Serve.

READ IN New Serve Goal.

COMPARE Present Serve to New Serve. Does Present Serve
equal the desired improvemernt in the New Serve? VES.

GO to 13 below. If there are differences that ca1 be
reduced, GO TO the last step executed before brancining
here and advance one step. If this iz the first time

at tnis step and NO, CONTINUE.

CALL Subgoal C (17) to reduce differences. GET next
value.  If values are exhausted, GO TO 15. CALL Sub-
goal 16.

APPLY property selected from C to Present Serve and see
if differences are noted. If uncertain, RETEST; if no
improvement or negative results GO TO 4. If improvement,
GO TO 3.

CALL Subgoal R (18). GET next value in R. If present
values of R are exhausted, GO TO 4. CALL Subgoal 16.
APPLY R to C. If uncertain, RETEST; if no improvement
or negative results, GO TO 4. If improvement, GO TO 3,
CALL Subgoal T (19). GET next value in T. If values
are exhausted, GO TO 6. C(CALL Subgoal 16.

APPLY T to R and note differences. If uncertain, RETEST;
if no improvement, or negative results, GO TO 6. If
improveument but differences still exist, GO TQ 3.

Are there any new properties that might work? If YES,
GO TO 11. If NO, are there any properties in the area
called Accepted Scrve Properties? If YES, GO TO Ac-
cepted Serve Propertiés and AET last feasible property.
If NO, GO TO 8. )

Apply property to T. Is there any improvement? If un-
certain, RETEST; if negative results or no improvement,
GO TO 8 and GET next property. If YES, GO TO 3. If
differences still exist, GO TO 10.

Does acceptance of present serve indicate acceptance of a
new serve property outside of C, R, and 7? If YES, PUT
object in storage area called Accepted Serve Properties.
WRITE: NEW SERVE ACCEPTED., .

PLACE New Serve Description into Present Serve. GO TG 2.
WRITE: NEW SERVE REJECTED.

STOP

16l

17.
18.

Subgoal TEST VALUE. MATCH present value to past value,
If present value is greater than or equal to past value
RETURN to main program and CONTINUE. If less, REJECT
value and TAKE next value that is higher. 11 none exist,
RETURN this information to the main routine.

Subgoal C.% Order of Call: ¢2, C4, C5, C3, Cl.

Subgoal R.2 Order of Call: R3 or R2, Rl.

g



19. Subgoal T.% Order of Call: T2, T3, Tl.

801 = in front of the front foct, C2 = back cver the head, C3 =
out to the side, C4 = too far in front, C5 = right over the head;
Rl = racket face flat, R2 = racket face open, R3 racket face
closed;h’l‘l = 1-3' above the height of racket, T2 too low, T3 =
too hi-h. -

Wy
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APPENDIX II

SUBJECT
DATE
TIME
PAGE

Ty

SPEED-ACCURACY SCORE SHEETS

Points: 1, 2, 3. 4, Zone 1, 2, 3, 4.
5, 6. Indicate over Indicate over the rope as
1 the rope as "O" and "O" and record the score.
] record the score Record scores only if the
‘ serve vwent into ‘the ser-
) ‘ vice court.
ACCURACY ' SPEED
Serve # Score Score
[}
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APPENDIX III
INSTRUCTIONS TO THE SUBJECT (TAPED)

- YOU have been selected as a subject for a study on the
learning process involved in learning a tennis serve. You
are working under a grant from the Department of Health, Edu-
cation, and Welfare. It is very important that you follow in-
structions carefully and ask questions when you are not sure.
The purpose of this study is for you to learn to serve as well
as you can by observing a loop film (point out), looking at
picdtures (point out), and asking me questions. As you at-
tempt to learn how to serve, ask ycurself what you are trying
to do arnd evaluate your results. Let me give you an example.
Here is a picture of an ©0ld skill--vaulting over the horns
of a bull. (Pause, show picture). How would you go about
learning to do this? (STOP TAPE).

As you learn to serve, say aloud what you are trying to
do, perform the serve, and evaluate the results in terms of
how the servs turned out, what was wrong with it, right with
it, what youw are going to change, what you are going to keep,
how you feel about it, things like this. You will continue
this process for 7 days. The following is very important:
do not discuss the serve, perform the serve, or even think
about serving outside of these practice sessions. Everything
you do in connection with the serve in the next seven days
must be on tape! This is very important. Before you start,
you will need to know a few rules concerning the serve. You
must stand behind the base line between the singles sideline
and the center mark (pause, demonstrate). An "X" is marked
to show you an acrceptable position. The serve must go dia-
gonally to the right service court on the other side of the
net. (Pauce and point out). We also serve from the left

side of the court into the left service court. You will not
do this.

Both accuracy and speed are important. The service court
is marked off into scoring areas and the highest scoring
areas are in the left corner. This is where your opponent
has the most difficulty in returning the serve. Also, how
hard you hit the oall is important. The court is marked off
into zones to show you how hard you have hit the ball by how
deep the ball bounces on its second bounce, providing the
serve lands in the service court. A rope is pluced 4 feet
over the net so that we can gather data on the results of
your serves. You don't need to concern yourself unneces-
sarily with the rope. A good serve will go over the net;
probably, but not necessarily, under the rope and into the
proper service court. An assistant is recording these speed
and accuracy scores on your gerves but she is not observing
your progress on learning the serve. The television crew
will be filming everything you do and recording all that you
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say; however, they will not be interested in your progress

on the serve either. The assistants will help you gather
balls. I will answer any questions you may have and will
help you run the loop film if you have ary problems. How-
ever, I will not volunteer any information unless you ask for
it. TFeel free to look at the pictures in the books, loop
film, ask questions, or to rest if you are tired. Remember,
you are trying to LEARN TO SERVE and telling u: apbout it at
the same time. 7You will proceed at your own pace for 30 ’
minutes. The last 10 serves each session will be test serves.
We will tell you when you have 5 minutes remaining and when
we will be recording test sccres. We will use these in deter-
mining your personal progress from day to day. You will be
left alone unless you ask for help. Do not forget to talk
about what you are doing and thinking. This is important--
don't be afraid to repeat the same thing over and over if

that is what you are doing and thinking.

~REMEMBER! Do not discuss the serve, perform the serve,
or even think about serving outside these practice sessions.

Do you have any questions?
Let me demonstrate how the loop projector works.

Go right ahead then ard commence to learn to serve.
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APPENDIX VI

ABBREVIATLONS AND SYMBOLS USED IN
THE FOLLOWING APPENDICES

Miscellaneous Labels

The main properties of the program. © = horizontal
position of the hall toss, R = position of the racket
face, and T = vertical posiiion of *the ball toss,
Element

Exploratory phase

Forward calling of variables, properties and elements
starting with the primary ones sccepted

Mixed order of calling variables

No verbal data

Negative goal or negative solution to the problem
Pogitive

Property

Reverse order of calling variables, properties and
elements; etarting with the most recent ones acceptzd
Straight

Value

Variable

Properties and IZiements Read
In By The Subjects

Accuracy

Aggressive

Angle

Moving arm across body
Backswing

Ralance

Bring Down

DOWN

BNG
ur

COMF
CON
CONT
COOR
DOA

DR
w

Yy

BYES

Bring up

Horizonial wnosition of the hall toss
Comfortable ‘

Control <
Contact

Coordination

Down off arm

Drop racket

Elbow position, arm position (curved or straight)
Eyes or. the ball

Follow through

Tollow ball in the air

Finger on the back of the racket

Forward swing

Type of grip

Grip tighter

Starting position



APPENDIX VI {continued)

HD Hit down ,
CHas Hit diagonally
HU Hit up
HS Higher swing
I Choke racket
LEV Lever--shorteyr, longer forearm
MB Move body
MF " Move faster
ML Move less
MOC Move on the court
MOM Momentun
NER Nervous, relax
oC Off center or on center of the racket
oT On toes
P Starting position, body position
PEN Pendular motion
PP
Idea Ping-pong concept
PR Practice
R Position of the racket fuce, racket head
RCH Reach
RCM Countinuous motion, roundness
RHY Rhythm
RS Swinging racket
RW Racket weight, change rackets
51 Foot position, stance
89 Walks, feet still, foot action
Sl3 Foot fault
314 Bent knees
815 Step back
SiM Simulianeously tnss and swing
SLB Swing like a baseball
SM Smash
SPD Speed
T Vert%cal position of rzcket face {toss higher, lower,
etc.
Ti Thumb in
TIM | Timing
TK Think, concentrate
TOP Ei;lon the top of the ball, come over the top of the
a
W Wriet flexed, hyperextended positions
Wh Wrist abducted, adducted positions
WA Whole arn
WB Whole body
WS Whole stroke
WU Warmup
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APPENDIX VI (continued)

Operations Performed by Subjects
In Solving the Problem

Add variables, properties or accept solution
Apply

Assign equivalency

Assign value

Call

Compare

Decrease

Evaluate

Find

Increase

Narrow down search

Read in

Remain the same

Return ‘

Select

Subtract variables or properties, or negative solution
to the problem, reject the serve .
Store '

Tentative accz2pt the solution or serve

Write ’

W§Q@§+80§§>+

{ U)E‘i

E R R
pa

Xey o Solution Codes for Problems

? Tentatively accept

-~ Reject serve and solution

+ Accept serve and solution

-+ Reject serve, accept solution

+- Accept serve, reject soluti 1

TR Transiticn period (more than 3 serves at the beginning
or end of a problem without verbal comment)

. TEST Testing (Hewitt serve tests).
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APPENDIX VII

Subject 1: HEWITT SERVE TEST SCORE ANALYSIS

D daw Accuracy Raw Speed T~Score T_'T-Score
ay Lcore Score Accuracy Speed
1 7 4 60 53
2 0 0 35 38
= 9 9 64 68
4 8 12 63 75
5 4 3 53 51
6 2 3 48 51
7 12 11 69 70
APPENDIX VIII
Subject 1: ACCURALY-SPEED MEAN DAILY SCORES
] Raw Accuracy{ Raw Speed | Mean hMean
Day ‘#Of Serves Score Score Accuracy Bpeed
1 51 30 34 .5 67
2 30 34 26 .38 .2
3 117 61 65 .52 .56
4 111 72 79 .65 .11
5 88 37 39 .42 .44
6 94 75 74 .82 .80
7 I 42 37 37 .88 .88
Totals.- 595 346 354 4.26 4.35
Average mean accuracy = .61
Average mean speed = .62
¥2 scores missing; 10 numbered incorrectly -- 605 serves

(actually 593 with accuracy and speed scores.}
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11.

12.

14.
15.

16.

17.
18.
19.
20.

21.

22.

APPENDIX IX

ORDER SUBJECT 1 READ IN VARIALIES,
VALUES, PROPERTIES AND ELENENTS

RHY = rhythm
B arnswing back
T toss
C hit ball
MOC move on court
ACC accuracy
(P = highest point "peak", A/V)
W = slam aown, snap wrist
0C = off center, -
{on center, A/V,+)
HD = hit down
(W4 = wrist straight, A/V)

SPD = sp ~d, force

hnu

Wi

(T2 = toss too low; A/V,-)
(’1‘3 = ‘toss tco high; A/V,-)
H. DIAG. = Hit diagonally; +,-
(w2 = accepts wrist snap; -; see 7, 12)
(C5 = A/V;+)
(WH = wrish t-rigced ' rizontally, A/V,-)

(Cl = toss ou. in front, A/V,+)

SIM = simultaneously toss and SW1ng
= rounded circle behind, A/V,+)
(T = T, or T3 toss higher, A/V +)

TIMING = too late, A/V,+)
R = hit up, A/V,+
I, = choke racket, A/V,+

E = racket head lower
(’1‘2 = toss lower, A/V,+)

(T2 = _)

THINK
RCH = reach, +

WB = whole body, +

89 = stepping
(HD = hit down, -, accepted in 11)
(C, = too far in front, -)

F = full swing down, +
(R = straight hit, A/V,+)

(c = out to the side, A/V,-)

“Ping Pong" concept, -
(B4 = R?éng racket back to shoulder in forward pusition,
’
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23.
24.

25.

26.
27.

APPENDIX IX (continued)

WA = whole arm, +

TOP = on top of the ball
(T = level of racket, A/V)

G = lost hold of theé racket, A/V,-
(Timing = hold ball too long, A/V,-)
(R2 = going up, +?)

WARMUP = +
WIND = ~, + as harmful
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APPENDIX XI

Subject 1: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH
———— 1 5rder of [ Forder ot + Order of
rder o rder o rder o
CRT Call CRT Call CRT Call
4. T For 7. T,C | Rev 1. T7,C -
6. T Only 1
8. C,T Cnly 1
Var. Var. 2. T -
9. T For 20. T For 3. T -
10. R,C For 5. T Rev.
11. T - 14. T,C Mix
12. T Rev. 5. ¢,T Only 1
Var.
1%3. 7T Mix. l¢. T,C, Rev.
- R
21. 7,C Rev. i7. C,T, For
R
22. T Mix, i8. C,T Rev
Rev.
2%. T,R | Rev. 19. R,T, Mix
C
25. 7T For 20, T Mix
27. C Mix 24. T Rev
31. T Mix 26. R,T Mix
33. T,R For 28. T Mix
36. T,R For 29. - For
37. T7,C | For 34, T Mix
35. T,R Mix
38. T,R For
TOTALS For=17 TC=1 For=1 T = 7 For=3
T =10 Rev=4 CT=1 Rev=1 TC = 2 Rev=4
TC = 2 Mix=4 T =1 TR = 2 Mix="7
TR =3 RC = O
RC =1 C = O
C =1 CT = 2
CTR= 1
TCR= 1
RTC= 1
RT =1
116
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Subjent 1:

APPENDIX XIII

ANALYSIS OF HIGHEST SCORES

DURING FACH PROBIEM

Prob- . . Analysis of Verbal Data Around
lem Episode Score Highest Score Result
3 10 39 W, "My wrist has to stay +
straight.”
4 15,19 29 goal: hit ball at pezak +
5 25 55 goal: hit at peak + HD -
combin. 2 goals
6 29,30,34| 44 working on T 2
7 48 54 Incomplete sentence: ?
"I left that ...."
8 68,69 50 NC -
9 95 49 prior goal T 3% or Tl. NC
TR 102,3 45 TR per. NC (98) working on TIM
10 114 55 "did it sideways," tossed to -
side
11 126 59 "racket head lower" "I can't ?
tell what that 1little
difference is"
12 155,6 55 goel: toss higher positive -
goal
TR 179,192 52 goal: wrist snap (178) +
13 198-202 52 plateau, goal (195) backswing, +
combining elements
14 scat- 52 plateau, backswing + T + HD, -
tered combining elcments
15 scat- 52 plateau, whole thing: whole
tered body, B + T + 89 + wh + C,
cormbining elzments
16 scat- 52 T+G+ W+ C+ straignt,
tered ccmbining elements
plateau
17 313-%22 52 T=too low, "C=tco far in front" -
18 326,331 52 plateau, "Swing down cn it" +
RCH + C + HD + Racket
straight, combination
19 su:at- 52 plateau, combining of elerments:
terad racket st. + G + W + T +
WB + B+ C
20 scat- 52 W+T+ B+ SPD+ 3, +0C + +
tered W straight; combinigg of ele~
ments into whole serve with
prorer timing "Oh good"
21 381 55 "Nore, I just serve that way" ¥y -7
22 388, 390 55 NC, "I Jjust come down with my +
wrist,” accomplished g¢cal
23 403 52 statement of goal: W 1 398,401; ¢
403 IiC
119
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APPENDIX XIIT {(Continued)

Prob-

Analysis of Verbal Data Around

lem Episode Score Highest Score Result
24 410,423, 52 goal: armswing +
416
25 422,423 52 “Must be hitting them too -
low" Goal=T + W, Acc = -3
ND to 2 elements
26 scat- 52 plateau, HD + B + W + T + HD Narrows
tered = Tl + HD ND goal goal
27 439 52 "snapped wrist too soon; -
darn it" 1
28 440,441 52 "twisted my wrist, it went -+
straight down"
29 454/459 52 "snap it sooner, hit down," +
HD + W, narrows goal, com-
biring of properties
30 467 52 "Come down," accomplished +
goal
31 454-480 52 plateau still, G + W + TIMN, -
combining of properties
22 482,484 52 NC, goal = SPD + TIM, com-
bining elements into
larger goals
33 499 48 NC, goral = wrist snap + T +
ACC + SPD + G, combining
34 scat- 52 plateau still, TIM + SPD + W.
tered combining ¢f elements
35 scat- 52 plateau, "twisting W, W snap.” +
tered
36 scat- 52 plateau, W +
tered .
37 scat- 52 W +
tered :
38 scat- 52 T + ¥ + TIM + hand straight,
tered combining of elements

HH
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I APPENDIX XIV .., - ..
l Subjeect 1:  INCREASES AND DECREASES IN MOTOR
PERFORMANCE SCORES WITHIN AND BETWEEN DAYS
' Scores
I Days Increases Decreasas Remaining Total
the Same
l Between 1 (16.66%; 5 (83.33%) | 0 (00.00%) 6
Within . 15 (46.87% 12 (37.50% S (15.62%) 32
I ' Total 16 (42.10%) 17 (44.73%) 5 (13.15%) 38
l APPENDIX XV )
Subject 1: THE EFFECTS OF REST UPON THE WITHIN
I DAY INCREASES AND DECREASES OF MOTOR
PERFORMANCE SCORES
I In- In- De- De- Stays [Stays
creases creases creases | creases Same Same Total
ﬂ with Without With Without With Without
Rest Rest Rest Rest Rest Rest
5 - 10 3 g9 - 0 5 32
" (15.62%) (31.25%)| (9.37%) | (28.12%) | (0.00%)| (15.62%)
Total 15 12 5 32
" (46.88) (37.50) (15.62) -
i i
4
N ,
121 N




APPENDIX XVI

7

+ Subject 1: ANALYSIS OF VERBAL PROBLEMS
BY ACCURACY/SPEED SCORES

“Prob-| #Epi- | Raw Raw Al uracy| Speed : a
lem sodes | Score Score | Ratio Ratio Sol. |[Code
Accuract Speed | (6 max) (4 max
1 5 1 2 .20 .40 + 3
2 3 2 2 .66 .66 + 3
3 6 8 9 1.33 1.50 + 3
4 ‘8 8 12 1.00 1.50 - 2
5 6 3 3 .50 .50 +- 5
6 7b 1l 2 .14 .29 - 2
T 17 7 4 44 .24 ? 1,7
8 34b 11 10 .32 .29 ? 1
9 11 1 1 .09 .09 - 2

TR 8 6 2 .15 .25 TR 6
10 20 12 8 .60 .40 - 2
11 18 4 5 .22 .28 - 2,7
12 35 8 12 .23 34 - 2
TR 15 % 4 .20 27 TR 6
13 20 12 13 .60 .65 - 2
14 33 29 27 .88 .82 + 3
15 13 9 9 .69 .69 + 3,7
16 - 33 28 23 .85 .70 - + 3
17 22 13 10 .59 .45 . + 3
18 11 2 3 .18 ©L27 + 3
19 21 15 23 .71 1.10 +- 5
20 14 6 8 .43 .57 + 3
21 10 8 12 .80 1.20 - 2,7
22 14 4 5 .29 .36 - 2
23 10 0 0 .00 .00 - 2
24 11 3 4 .27 .36 + 3
25 7 0 0 .00 .00 - 2
26 13 15 12 1.15 .92 + 3
=27 -3 2 2 .67 .67 -+ 4
28 10 4 5 .40 .50 + 3.
29 14 5 8 .36 .57 + 3
30 6 4 3 .67 .50 27EST 1,7
31 11 4 5 .36 .45 - 2
32 16 21 15 1.3%1 .94 - 2
33 5 3 2 .60 .40 -+ 4
34 25 21 16 .84 .64 + 3
36 28 21 29 .71 1.04 - 2,7
37 30 25 25 .83 .87 - 2
38 12 12 11 1.00 .91 + 3,7

8306 Appendix VI for the key to solution codes.
Episodes 42 and 53 have no accuracy/speed scores.
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APPENDIX XVII

Subject 1l: INCREASES AND DECREASES IN ACCURACY
AND SPEED SCORES WITHIN AND BETWEEN DAYS

ACCURACY _
Days Increases Decreases Scii:ssgggalnlng Total
Between 1 (16.66%) 1 (16.66%) 4 (66,66%) 6
Within 8 (24.24%) 1 (3.03%) 24 (72.72%) 33
Total 9 (23.07%) 2 (5.12%) 28 (71.79%) 39
SPEED __ .
Days Increases Decreaues chigssgggalnlng Total
Between 1 (16.66%) | 1 (156.66%) 4 (66.06%) 5
Within 9 (27.27%) 1 (3.03%) 2% (69.69%) 33
Total | 10 {25.64%) 2 (5.12%) 27 (69.23%) %9
APPENDIX XVIII
Subject 1: THE EFFECTS OF REST UPON THE WITHIN-DAY
INCREASES AND DECREASES OF ACCURACY
AND SPEED SCORES
__ACCURACY
In- In- De~- De- Stays |Stays
crease ¢rease ,|crease crease Same Same Total
With Without [With Without With Without
Rest Rest Rest - Rest Rest Rest
2 6 0 1 7 17 33
(6.06%) | (18.18%)|(0.00%) | (3.03%) |(21.21%) {(51.51%)
Total 8 1 24 33
’ (24.24%) (3.03%) (72.72%)
. SPEED
In- In- De- De- Stays Stays
crease crease ¢crease crease Same Same Total
With Without [With Without | With Without
Rest Rest Rest Rest Rest Rest
1 - 8 1 0 4 19 33
(3.03%) |(24.24%)|(3.03%) | (00.00%)| (12.12%)(57.57%)
Total 9 _ 1 23 33
(27.27%) (3.03%) (69.69%)
123
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APPENDIX XIX
Subject 2: HEWITT SERVE TEST SCORE ANALYSIS

— Raw Aécuracy Raw Speed | T-Score T-Score
Day EPS Score Score Accuracy Speed
1 59-68 10 . 6 65 60
2 1490-158 8 LT 64 63
3 226-235 18 10 80+ 69
4 361-370 : 19 8 80+ 66
5 [ 440-449 6 5 58 58
6 586-595 11 6 67 60
7 630-639 12 5 69 58

APPENDIX XX

Subject 2: ACCURACY-SPEED MEAN DAILY SCORES

1 - Raw Accuracy| Raw Speed |[ Mean Hean
Day MOf Serves Scores Score Accuracy | Speed
1 67 - 58 42 .87 .63
2 91 75 51 .82 .56
3 78 86 54 1.10 .69
2 134 96 , 68 .72 .51
5 79 61 43 17 .54
6 146 - 114 80 .78 .55
7 44 32 19 .13 .43
Total 639 522 357 5.79 3.91

‘ Average daily accuracy = .82

Average dalily speed = ,56
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T.
8.
9.
10.
11,
12.

20.

21,

22.
23.

24-
25.
26-
27.

APPENDIX XXI

ORDER SUBJECT 2 READS IN VARIABLES,
PROPERTIES AND ELEMENTS

T = TOSS
(T=2 too low, A/V,-)
R = racket not lo' enough, A/V, +)
SPD
ACC
39 = walks, +
(C3 = toss out to the side, A/V,-)

(T =212 or 3, A/V, +)
14 = bent knees, +

n = wrist turnead horizontally, hit diagonally, +

= follow through
EAN = lean to the left, A/V, -

Hm = W

Pl not standing to side euough, +, -
G = grip firm, +
TIM = timing = too late, A/V, +

too much curve, not erough curve, A/V -- R and L)
straight, A/V, +)
1 racket down straight or completely straight,
AV, +) ,
E = drop racket, +
HD = brought it down, +
CONT = contact -
W2 = slapped down '

Sl3 = foot fault, -; related to Sg’ + before)

WB = whole body, lean into it, +
SIM = simultaneously toss and swing, +
Bl = fuller backswing, +

(P
(Hl racket pointing toward net, A/V, +)
(C2 toss back over nead, A/V, =)

(P = point backward toe, A/V, +)
0C = off center, -
(C4 = A/V, =)

RS = swinging racket too much, swing less, A/V, +)
(RS = not swinging up high enough, swing higher, A/V,+)
E = sidearm, A/V = E = 2
(LEAN = lean to the right, lean to the left, A/V)
CON = control over ‘he racket, +
RCH reach out, +
TOP on top of the ball, +
BNG UP = come up with the head of the rucket, +

AN~ —~

R
R
R

facing net, A/V, +)

N
125
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APPENDIX XXI (continued)

28. ARCH = bend the body, +
(T =1, A/Vl +)
29. WIND = -
(C =1, A/VI +)
(G =1, A/V, +)
Q ) 134
) (oI 4
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APPENDIX XXIII
Subject 2: SYNOPSIS OF VERBAL-MOTOR BREHAVIOR GRAPH

- - 4+ 7. . + + -
Order of Order of Order of
CRT Call CRT Ca11  |{CRT Call

7. T Mix 1%. C,R,T Rev l. T,R Exp.

8. - Rev 16. 7,R,C! Mix 2. C Exp.

9. T For 29. T For 3. T [ Exp.
12. R,T Rev %0. C,T,R Mix 4. T Exp.
15. T,R Mix 33, R,T Rev Il 5. - Rev.
18, - : - 36. T Rev ‘1 6. T For
19. ¢,T,R | For 38. K,C Mix 10. T Mix
24. C,T Mix 39. 17,C,R Mix ! 1l. R,T Rev
25. T,R For 40. C Mix ! 1l4. T,R For
26. T,R Rev., ) 17. K,T,C | For
31. C,R,T Mix 20, 7,C,R Only 1
31, - Rev ; var.

2. T,R | Rev
22. T i Rev
23. T ! Mix
27. T,C,R| Mix
28. R,T For
29. T,R Mix
37. T For
TOTALS
T =2 Mix = 5 ¢ =1 Mix = 5 c =1 Mix = 4
RT =1 Rev = 4 T = 2 Rev = 3 T =7 Rev = 4
™ = 3 Por = 3 RC =1 For =1 TR =4 Por = 6
CT = 1 RT =1 RT =2 ;
CTR= 1 TCR = 1 RTC = 1
CRT= 1 CTR = 1 TRC = 1 ’
TRC = 1 TCR = 1
CRT = 1
144
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Subject 2:

APPENDIX XXV

ANALYSIS OF HIGHEST SCORE

DURING EACH PROBLEM :

Prob-

Analysis of Verbal Data Around

the L"
147
156 1,

lem |ZPisode | Score Highest Score - Result
1 2,3 19 Goal=toss higher, racket low +A/V
‘ encugh, 1 force; combining
2 7,8 - 22 Goals: ACC, C, T -
3 9 24 T=too low, goal=toss higher -
4 15 26  "Racket kind of turned in my -
i ! hand"”
5 - 18
€ z2 25 "I leaned to the L. and racket -
turned to the R"; combining
2 props.
7 32 29 "I didn't do as well when T -
: stand at my side”
8 38 27 .| NC; goal (373 =C +
9 53 29 | NC; goal (52) =T +
10 |70 26 Goal: ACC +
11 80 18 Goal: ACC +
112 88-90 - 18 HD + Straight racket; com-
bining props.
13 93 24 Goal: ACC+SPD; combining +
- props.
14 {104 33 Goal: ACC+TIM+dropping it down +
- 15 125 24 Goal: ACC "Too rar to the R" -
16 133 29. Goal:  ACC "Too far out" : -
17 141 23 Goal: € "That one was completely] -
~“over my head"
18 143 24 Goal: Body position "turned too | -
much to the R-hand side"
19 148 30 Goal: Body position "That one +
was pretty good because I
didn't turn my body"
20 162,170 33 Goals: C and T; NC; combining -
21 179 26 Goal: swing higher; A/V +
22 181 30 Goal: ¢ - +
23 197 35 Goal: ACC, "Too far I think" -
24 224 40 "I'm slapping the ball down -
again"
TR 235 41 "OK" +
25 251 38 NC; 250=C + P + CON, @ tight
+ dropping down + TIM + 0C;
-combining of previous props.
into larger subgoals
26 262 71 Goal: T=3; T + HD, combining -
- rrops.
27 281 32 "Racket too low, turning it to -



APPENDIX XXV (continued)

Prob- . | Analysis of Verbal Data Around .
lem Episode | Score) ™ Highest Score esult
28 289 - 1 32 Goal: ACC + P; combining of -
‘ properties
29 -} 294 30 Goal: ACC + C + HD + TOP; com- + .
v : bining - f
30 ‘210 41 Goal: CON + T + P + Slapped Down1
\ combining of props.
31 328-330 35 Goal: ACC; Slapping + C = ACC; +
) A/E, Combining
TR 363 42 NC; testing TR
TR 371-372 34 NC : TR
32 385 44 M"That one I've got to turn it +
) more to the R."
33 422 44 Goal: ACC + C; combining, nar-
o rowing of goal into larger
’ elements
34 448 34 NC : Testing
35 457 42 Goal: ACC; T + C = ACC, com-
bining A/E
36 462 50 ACC = T; A/E Testing
, PR 1 prop
37 499 49 Goal: ACC -
38 518 36 { NC; Goal: G + ACC; 1 property
39 582 39 Goal: ACC, G -
40 597 52 NC . , TR,
o C Testing

148
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APPENDIX XXVI

Subject 2: INCREASES AND DECREASES IN MCTOR
PERFORMANCE SCOURES WITHIN AND BETWEEN DAYS

Days - - - Increases Decreases gggzziing Total
the Same
* Between © 3 gso.oo%) 3 (50.00%) 0 (00.00%) 6
Within - 14 (3%8.88%) 15 (41.66%) 7 (19.44%) 36
~ Total 17 (40.47%) 18 (42.85%) 7 (16.66%) K

AFPENDIX XXVII

Subject 2} THE EFFECTS OF REST UPON THE WITHIN
DAY INCREASES AND DECREASES OF MOTOR
PERFORMANCE SCORES

'
3 .
¢

In~ in~ De~- - De- Stays | Stays

creases ;! creases creases | creages Sane - Same Total

with Without | With - Without With Without

Rest Resgt Rest Rest Rest Rest

2 12 5 - 10 2 5
(5.55%) (33.33%) (13.88%) (27.71%) (5.55%) (13.88%)
14 . 15 - ey

ol (38.88%) | (41.56%) (19.449) °
1y
| ] Q

149




Subject 2:

APPENDIX XXVIII

ANALYSIS OF VERBAL PROBLEMS
BY ACCURACY/SPEED SCORES

%366 Appendix'VI for the key to the

150

158 |

o
e

syrbols given,

Prob- #Epi-{ Raw Raw Accuracy Speed a
lem scdes Score Score | Ratio Ratio Sol. Code
- = Accuracy| Speed | (6 max) (4 max) .

-1 3 1 1 33 <33 3
2 5 11 6 2.20 1.20 3

3 5 10 4 2.00 .80 3

4 4 2 2 .50 .50 3

5 2 1 1 .59 .50 3

7 10 - 8 8 .80 .80 2

8 8 6 6 .15 .75 2

9 26 17 12 .65 . 46 2.7
10 8 3 3 . 38 .38 5
11 10 10 9 1.00 .90 3
12 5 4 4 .80 .80 4
13 9 9 6 1.00 67 1
14 7 2 2 . 29 .29 3
15 20 21 10 1.05 .50 2
16 8 5 3 .63 .38 1
17 8 8 4 1.00 .50 3
18 2 1 1 .50 .50 3
19 14 12 9 .86 .64 3,7
20 16 15 12 .94 .75 4
21 5 4 3 .80 .60 3
22 13 24 11 1.85 .85 3
23 20 15 11 .75 .55 3
24 13 10 -7 LT .54 4
TR 11 18 10 1.64 .91 6,7
25 20 10 9 .50 «45 4
26 . 12 7. 6 .59 .50 A
27 . 17 13 . 11 .76 .65 3
28 7 2 2 .29 - © .29 3
29 10 9 5 . .90 .50 1
30 25 13 - 11 .52 .44 3
31 34 23 16 .68 . " .48 2
TR 10 19 s | 1.90 .80 7
32 .29 25 16 .86 .55 3
3? : 36 - 35 21 T .97 .58 1
34 11 6 5 «55 46 1,7
35 11 10 8 .91 13 4
36 | 23 16 1.09 .70 1
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APPENDI» XXVIII (continuved)

Prob- | #Epi- | Raw 1 Raw Accuracy | Speed

lem scdes Score Score Ratio Ratio Scl.Code
: Accuracy Speed | (6 max) (4 max)

37 - 34 31 24 .91 71 3

38 62 34 26 .55 .42 1

39 16 11 6 .69 .38 1,7

40 . 44 32 19 13 <43 1,7

151

159 ur



APPENDIX XXIX

Subject 2: INCREASES AND DECREASES IN ACCURACY
AND SPEED SCORES WITHIN AND BETWEEN DAYS

ACCURACY .
Days . | Increases Decreases Sczﬁgssla%.:lxgalnlng Total
Between 1 (16.66%) | 4 (66.66%) | 1 (16.66%) [
Within | 9 {25L98g§ 10 (27.77%) | 17 (47.22%) 36
Total 10 (23.8 14 (33.33%) | 18 (42.85%) 42
SPEED I
Days Increases Decreases chﬁzssﬁrgamlng Total
Between 1 glG.Eﬁ%g 4 (66.66% 1 gE.GG%} 6
Within 7.(19.44%) | 12 (33.33%) | 17 (47.22%, 36
Total 8 (19.04%) [ 16 (38.09%)] 18 (42.8%%) 42

APPENDIX XXX

Subject 2: THE EFFECTS OF REST UPON THE WITHIN-DAY
INCREASES AND DECREASES OF ACCURACY
AND SPEED SCORES

- ACCURACY _
In- In- De- De- Stays |[Stays
creases| ¢creasges creases creases Same Same Total
with Without With Without With Without
Rest Rest Rest _ | Rest Rest Rest
5 4 3 7 2 15 36
(13.88%) (11.11%)| (8.33%) | (19.44%)| (5.55%) [(41.66%)
Total. 9 10 17 36
(25.00%) (27.77%) o (47.22%)
SPEED :
In- In- De~ De- Stays [Stays
creases! creases creases creases Same Same Total
with Without With Without With Without
Rest Rest Rest Rest Rest Rest
3 4 3 4 13 36
(8.33%)] (11.11%) | (8.33%) (25.00%)] (11.11%)(36.11%)
Total i 12 17 6
(19.44%) _ (33.33%) (47.22%) 2
152
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APPENDIX XXXI

Subject 3: HEWITT SERVE TEST SCORE ANALYSIS

e

- ——— A va—— — L ] L] yr——

Average mean speed

153
101

1

- Raw Accuracy Raw Speed T-Score T-Score
Pay EP3 Score Score Accuracy Speed
1 44-53 7 4 €0 53
2 116-125 6 6 58 60
3 233-242 13 6 70 60
4 354-3673 6 7 58 63
5 432-441 6 "3 58 51
6 536-545 8 6 63 60
7 580-5390 2 3 48 51
(1 1et) -
APPENDITX XXXII
Subject 3: ACCURACY-SPEED MEAN DAITY SCORES
Raw Accuracy, Raw Speed [[Mean Mean
Day of Serves Scores Scores Accuracy Speed
1 53 42 51 .79 .58
2 72 38 35 .52 .48
3 109 111 60 1.01 5
4 114 95 T3 .83 .64
5 78 45 24 57 .30
6 104 69 53 .66 .50
1 45 24 21 .53 .46
Total 575 389 297 4.91 3.51
Average mean aécuracy = .67
= .h1
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[Ne

10.
11.

12,

13.

15.
16.

17.
18.
19.

20'

21,

22,

. 23.

24.

25.

26.

. APPENDTX XXXIII

ORDER SUBJECT 3 READS IN VARIABLES,
PROPERTIES AND ELEMENTS

FEEL = feel comfortable, +

ACC )
G = grip
T = toss
E = arn straight, arm curved; A/V, test?
EYES = eyes on the hall
F = follow through
P = starting position
(T = T, toss correct height, AV +)
C = toss in front of the body, C = C; AV +

(T = T,, toss lower; A/V, +)

RCM = continwous motlon, roundness type thing
TIM = slowing down, A,., -

SPD = too hard, A/V,

R = batting the ball A/V, -

hitting the ball down, A/V, +)

R = pushing the ball into the ground, A/V, -)
(R = putting the ball into the air, A/V, +)
(P = out of position, A/V, -)

TOP = tops the bell
S = feet
WB = whole bgcdy, +

(T = T3 A/V, ")

W = wrist

CON = concentrate

ARCH = bend backward, +
(Foul = net) °

Sl = bent knees, +

‘ 5 = facing net, AST, -

| = re- acceptq)
acket heavier, +

T
off center,

4
(P
(7
RW =
o¢ =
LEAN
(._1 = p01nt feet in dlrectlon want ball to go, A/V, +)
PRACTICE =

(RCM = pendular motlon, A/V, +)
CON = control, uncontrolled, A/V +-)

R = batting ball, +)
R = pecunding into the grourd, -) .
W4 = vwrist whipped, not hyperex-ended, A/V)

R3 ="swing, totial swing
(04 = toss too far in front, A/V, -)

(TIM = too late, A,V, =)

154
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APPENDIX XXXIII (continued)

(C3 = toss out to the side, A/V, -)
(Cl = re-rejecis more positively)

(TIM = too soon, A/V, =)
27. SLB = swing like a baseball, A/V, -)
28. ARM = novirg arm across, A/V)

(C5 = toss right overhead, A/V, +)

29. RCH = reach
{(R¥ = racket lighter, A/V)

155
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APPENDIX XXXV

Subject 3: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH

- -+ ? -+ + -
Order of Order of Order of
CRT Call CRT Call CRT Call
16, T Mix, For 1. T - 5. R Rev
19. ¢,T Rev 2. T,C - 8. T For
3. T - il 1ll. R For
4. R - 18. C,T Rev
\ 6. T,R For | 22. C,T Rev
\ 7. T - |26, C,T | Mix
1 10. R Mix
12. R,T For ;
13. T,R For !
14. T,R | Mix :
15. T | For <
17. T,R | Rev ;
20. T - ?
23. T -
24, T,C Rev
25. T,R For
7. T,C Rev
TOTALS
T =1 Mix =1 R =2 Mix = 2 R =2 Mix =1
CT =1 Rev = 0O T =17 Rev = 4 T =1 Rev = 3
For = 1 T™C =3 For = 4 CT =3 For = 2
TR = 5 :
RT =1
1
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APPENDIX XXXVII

Subject 3: ANALYSIS OF HIGHEST SCORES
DURING EACH PROBLEM*
Prob —— e Analysi f Verbal Dggi A )
rob-| .. nalysis o erba ata Arcund .

Jem Episode| Score Highest Score Result

1 4 27 Goal = toss--vertical positions +-

2 19,20 25 "I'm not sure where the starting +7
position is." o

3 25 25 NC, goal: C +

4 38 28 Goal: hit it instead of batting +
it. i

5 52 51 Gcal: hit it instead of bat it. +

6 54 32 Goal: ACC +

7 69,70 27 Goal: ACC & SPD, T, W A/E and

adding
, : vars.,

8 €0 32 NC, Goal: T, SPD, TIM (77)

TR 86,87 27 Knees, feet, and P Coub.
vars.,

TR NG

10 157 30 Knees, RCM, Goal: more push or +,

force Comb.
vars.

TR 161 29 NC larger
goal

11 173 36 Goal: ACC +

12 178 34 NC, certain @ of batting ball +

into the ground (179)

1% 208 35 NC, Goals: T,tSPD, %ACC, choosing Comb.

between 2 T's vars.

14 231 36 NC; trying to lower the T, same Comb.

as Problem 13 vars.

15. 230-242 33 P + {SPD + T. Adding vars. Comb.

. vars.

16. scat- 33 T + CONT + TIM., "I think it is Comb.
tered just luck when T get it in vars,

the right position." into

17 285,56 39 |VYSPD + T + SWING = ACC + SPD or larger

WS elem.

18, 289 41 NC. ©Same as Problem 17 "

19. 317 39 | T + C = ACC AV,
Com.
of
vars.
A/E

20. 350 33 NC. T,= -ACC; T,= +ACC but - A/V,A/E

comfgrt. Goal® fird the -
best between these two
21 352,3 33 NC. Same as problem 20.
22 380 39 I NC. T higher (381) testing

*Abbreviations and symbols are found in Appendix VI.
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APPENDIX XXXVII (continued) *

Frob- . - [Analysis of Verbal Data Around
lem Episode Score Highest Score Result
23 390 41 NC. Test T (391) testing
24 scat- . _ Comb
tered 39 Goal: AQC _.S + P + E+T+¢C omb.,
(hitting it in different rars.
places) + G + RCH New props
& elem,
TR scat- 39 NC. Same as Problem 24. ?
. tered .
25 458,61,86| 39 Goal: SPD(452); TIM(459) Narrowing
ACC(459) Same problem as goal
in Problem 13
26 1520 44 NC
27 554-578 29 Goal: testing T (566); Narrowing
testing C goal

*Abbreviations and symbols are found in Appendix VI.
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Subject 3:  INCREASES AND DECREASES IN MOTOR
PERFORMANGCE SCORES WITHIN AND BETWBEN LAYS
Scores
Days Increases Decreases Remaining Total
The Same
Between 1 (16.66%) 4 (66.66%) 1 (16.56%) 6
Within 9 (40.90%) 8 (36.66%) 5 (22.72%) 22
Total 10 (35.71%) 12 (42.85%) 6 (21.42%) 28
APPENDIX XXXIX
Subject 3: THE BFFECTS OF REST UPON THE WITHIN
DAY INCREASES AND DECREASES OF MOTOR
PERFORMANCE SCORES
— .
In- n- De- e- “Stays | Stays |
Ccreages |Creages creases | creases Same Same Total
with Without With Without With Without
Resyd Rest Rest Rest Rest Rest
3 6 1 7 0 5 22
(13.63%)(27.27%) | (4.54%) | (31.81%)| (00.00%) (22.72%)
9 8 5
Total  (10.90%) (36.36%) (22.72%) 2?
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Subject 3:

APPENDIX XL

ANATLYSIS OF VERBAL PROBLEMS
BY ACCURACY/SPEED SCORES

Prob- #Epi- | Raw Raw Accuracy | Speed
len sodes Score Score | Ratio Ratio Sol. Code?
Accuracy | Speed | (6 max) (4 max)

1 12 4 7 .33 .58 1

2 10 5 4 .50 .40 1

3 6 6 5 1.00 .83 1

4 12 8 6 .66 .50 1l

5 13 20 9 1.53 .69 3,7

6 15 12 8 .80 " .53 1

7 6 1 1 .16 .16 1

8 8 3 5 .37 .62 3

9 7 4 3 5T .42 1
TR 36 18 18 .50 .50 6,7
10 33 32 15 .96 .45 i
TR 6 3 2 .50 .33 6
11 7 2 2 .28 .28 3
12 14 29 14 2.07 1.00 1
13 25 19 12 .76 .48 1
14 24 26 13 1.08 .54 1
15 6 6 2 1.00 « 33 1
16 21 18 12 .35 Y 1
17 18 5 5 27 27 1
18 28 32 22 1.14 " .18 3
19 32 20 19 .62 .59 1
20 3 7 4 2.33 1.33 1,79
21 12 14 11 1.16 - .91 6,7
22 21 * 16 7 .76 <33 3
23 14 2 2 .14 .14 3
24 29 17 8 .58 .27 1
TR 14 10 7 .71 «50 6,7
25 62 38 27 .61 .43 1
26 42 31 26 13 ".61 3,7
27 45 24 21 <53 .46 1,7

25ee Appendix XI for a key to the symbols and abbreviations.

170

176



Subject 3:

APPENDIX XTI

INCREASES AND DECREASES IN ACCURACY

AND GPEED SCORES WITHIN AND BETWEEN DAYS

ACCURACY _
Days Increases Decreases Sc;izssgggalnlng Total
Between 1 (16.66%) | 2 (33.33%) 3 (50.00%) 6
Within 5 (21.73%) | 4 (17.39%) | 14 (£0.86%) 23 _
Total 6 (20.68%) 6 (20.68%) 17 (58.62%) 29
SPEED
. Scores Remaining
Days Increases Decreases The Same Total
Between 2 (33.3%%) | 1 (16.66%) 3 (50.00%) 6
Within 3 (1%.04%) | 4 (17.39%) | 16 {69.56%) 23
Total S (17.24%) | 5 (17.24%) | 19 (65.51%) 29
APPENDIX XIII
Subject 3: THE EFFECTS OF REST UPON THE WITHIN-DAY
INCREASES AND DECREASES OF ACCURACY
AND SPEED SCORES
ACCURACY .
In- In- De- De~ Stays tays
crease crease crease crease Same Same Total
With Without |With Without With Without
Rest Rest Rest Rest Rest Rest
1 4 1 3 7 7 23
(4.34%) | (17.39%)[(4.34%) | .(13.04%) [(30.43%) [(30.434)
Total 4 14 23
(21.7%%) (17.39%) (60.86%)
SPEED
In- In- Te- De- Stays tays
crease crease crease crease Same Same Total
With Without [With Without With Without
Rest Rest Resgt Rest Rest Rest
0 3 0 4 5 11 23
(00.00%) (12-04%) (00.00#)] (17.39%)| (31.25%)1(47.82%)
A 4 10
Total  (13.04%) (17.39%) (69.568) 23
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APPENDIX XLIII
Subject 4: . HEWLTT SERVE TEST SCORE ANALYSIS

Paw Accuracy Raw Speed | T-Score T-Score

Day | EPS Score Score Accuracy Speed

1 34-473 10 6 65 60

2 [|145-154 9 3 64 51

3 ]220-229 14 7 74 60

4 | 320-329 18 12 80+ 75

5 |397-406 7 4 60 53

6 |478-487 6 3 58 51

7 522-531 10 6 65 60

APPENDIX XLIV
Subject 4: ACCURACY-SPEED MEAN DAILY SCORES

Raw Accuracy | Raw Speed || Mean Mean
Day fof Serves Scores Scores Accuracy| Speed
1 43 13 10 .30 .23
2 111 93 44 .85 .39
3 75 80 54 1.06 72
4 100 10 69 1.01 .69
5 77 89 66 1.1y .85
6 81 76 55 .93 .67
1 44 85 44 1.93 1.00
Tota 531 537 342 7.23 4.55
Average daily accuracy = 1.03
Average daily speed = .65
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12.
13.
14,

15,

16.
17.
18.
19.

20.
21.
22.

23.
4.

26.

27.
28.
29.
30.

APPENDIX XLV

ORDER SUBJECT 4 READS IN VARTIABLES,
PROPERTIES AND ELEMENTS

T = vertical position of toss
RCH = reach

ARCH

SMASH

WRIST = twisted, A/V

BNG DOWN = bring racket down
ACC = accuracy

BNG UP = bring racket up

G = grip racket tighter, A/V
WB = 1ift whole body

C = horizortal position of toss

(C =1 L/V)
(C=5A/N, +
(T = 2 A/V, -
(T = 3 A/Vp -)
(T =1 A/V, =)
LEAN
RELAY

SPD = speed, force
(@ = too tight, A/V)
ANGLE = increase, A/V, +)
TOP = come over the top of the ball, -
B = backswing
FS = forward swing
813 = feet still

Slo = on toes (reverse of flat-footed)

TIM = timing

(C =2, A/V, =)
SWAY
R = position of face of the racket
FEEL

(3 = flat-footed, A/V t0o S

F = "come through with them"
(TIM = too soon, A/V)
(R = Rl flat, straight on; A/V)

(T = T, eibow bent, A/V, +)
THINK
(C =0,y AV, -)

G = thumb in

OC = on center of the racket
E = elbow up, A/V, +)

DOA = hit down off arm

lO)

(R = angle between flat and twisted face, A/V, +)

H = waiting position
(BNG DOWN = too far, A/V)
WIND

C=¢C
( 1» A/V, +) 173
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APPENDIX XLV (continued)

3%2. P = body position
34. CON = control over the racket
(C = Cl’ A/V’ _)
(C = 03, AV, +)
35, WS = natural, smooth stroke, A/V, +

(T = drops, get as it comes down T=2, A/V, +)
(6 =Gy, A/V, +)

(TIM = slower come on, A/V, +)
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APPENDIX XLVII

Subject 4: SYNCPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH
- ¥ 4 + ¥ =
- Order of Order of _ Order of
CRT call ___|| CRT nall CRI call
1. T,C for 8. C,T,R| Mix 3. C,T Rev
2. T Rev 36, - Mix 4, T Rev
9. R,T,d Rev 3. ~ For 5 - Mix
10. R,T For ‘ 6. T,C Mix
+11l. T,C Mix 7. 7,C,K Far
13. T,C Mix 12. - For
1é. R,C,T Mix 14. T,R Rev
17. 1,C For 15. R,C,T Mix
18. ¢,1,H For 27. R,C Mix
19. - Mix 28. T,R Mix
20. - Mix 38. - Mix
21, T,C Mix
22. R Rev
23. R Rev
24- - MiX
25. R,C For
26, T Mix
29. T,R Mix
3. - For
31. T (only 1 vAr.)
32. T Rev
33- - ReV
34, - For
35. - Mix
39, - Mix
TOTALS
T = Rev = 6 CfR = 1 Rev = 0 T =1 Rev = 3
R = For = 7 For = 1 Tc =1 For = 2
RC = Mix = 11 Mix = 2 CT =1 Mix = 6
TC = TR = 2
RT = RC =1
TR = TCR = 1
RTC=1 RCT = 1
RCT=1
CTR=1 l
190
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Subiect 4:

APPENDIX XLIX

ANALYSIS OF HIGHEST SCORES

DURING EACH PROBLEM

Prob-

Anulysis of Verbal Data Around

lem Episocde Score Highest Score , Result
1 10 61 | Goal: lift whole bedy +
2 |21 [ | 54 | Goal: 1ift +T + Comb.
! : values
3 29 ! 52 "There you go getting + A/E
closer" =T
4 34 45 T + RELAX + TIM {take it slow) - Comb.
- Vars.
5 36 58 T -
6 47 60 TIM + T - Comb.
Vars.
7 59 ° 52 NC. {SPD +
8 89,100 63 TIM=T+BALLTOSS+ANGLE+RELAX+R + Comb.,
Vars. ,A/E
single
vars.
larger
scope
9 108 49 G -y, +
10 111 63 G ‘ +
11 141,2 53 WB = G+T+Gthuﬁb+TIM+E+ARCB + single
|SPD+F+UP vars. A/,
on toes larger
: scope
comb.
into
larger
elem.=\B
12 145 63 NC "Bring them down." +
13 171 63 WB = "the movement, back comb.
and over (168,172) into, A/E
elems. +
14 184 54 FLAT AWM = E,R +, A/E
15 211 60 “hum," "a 1little fiatter (207} +
16 223 56 "I'm trying to find the angle testing R
between the flat side and
. the turned side" (219) R
17 254 62 ACC = -3 G + 8 (250) -, nar-
rowing,
LRI A/E
18 267 63 TIM = KCH + S + ARCH A/E,Conb.
19 22 60 NC. R+ F + Nar-
rowing
20 276 54 B + FEELS = WS 4+ Nar-
rowing,
A/E
into
elems.
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APPENDIX XLIX (contirued)

14

Prob- | . f Analysis of Verbal Data Around R

lem Episode ., Score Highest Score B Result

21 283-5 - 54 ACC = G+S5+P+go through the arc |+,adding

i . vars.,
‘ | A/E

22 290 53 NC -

23 304 54 [ISPD. "You've got to save the narrows
hardness until after you goal +
learn it right."

24 321 51 Nervous., Testing,

+

25 337 63 HD Narrows
goal,l
prop.,+

26 363 54 CONT+ACC+G+F+R+W Comb.

: vars.,
i adding
: vars.

27 364,374 51 RELAX, "Put them together"= WS |[A/E,
comb.
into
elem.+

28 321,4 45 R; GOAL: "getting everything Comb.

right in order" vars.
into
elems.
narrowing
+

29 387,393 51 NC '

30 403 48, NC

31 407,8,11 48 ACC = - "let's just get it Comb.

going""let's just put every- into
thing together" elems,
narrowing

32 417,18 47 Goal: 1ift higher + 1 goal,
return
to
early

. goal

33 422,3 48 ACC = -; HD + TIM - A/E

34 431,35 54 ACC = - +, 1

’ early
goal

35 446 51 G = tight +,

. 1 goal

36 469 20 NC  F(467,470)

31 477,8,80 51 W3, ACC = -, NFRVIUS testing

38 508 60 NG "getting everylthing to- 1 elem.

gether" (507)
-~ »" 3 n
39 521-525 54 Just trying, to make it work naz}oﬁ}ggal

194
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APPENDIX L

Subject 4: INCREASES AND DECREASES IN MOTOR
PERFORMANCE SCORES WITHIN AND BETWEEN DAYS

Days Increases Decreases Eggziiing Total
- {he Same
Between 3 (so.oo%g 2 (3%.33%) 1 (16.66%) 6
Within 16 (50.00% 13 (40.52%) 3 ( 9.37%) 72
Total 19 {50.00%) 15 (39.47%) 4 (10.52%) 38
APPENDIX II
Subject 4: THE EFFECTS OF REST UPON THE WITHIN
DAY INCREASES AND DECREASES OF MOTOR '
PERFORMANCE SCOCRES
In- In- De- De- Stays Stays
creases | creases creases | creeges Same Sane Total
With Without |With Without | With Without
Resgt Rest Rest Ro8t Rest Rest
1 14 3 11 1 2 30
(3.12%) | (43.75%) [(9.37%)| (34.37%) | (3.12%)( (6.25%)
Total 5 15 | 3 32
= (46.87%) (43.75%) (9.37%)
19%
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Subject 4:

APPENDIX LII

ANALYSIS OF VERBAL PROBLEMS
BY ACCURACY/SPEED SCORES

Prob- ABpi- Raw Raw Accuracy| Speed a
lem sodes Score Score| Ratio Ratio Sol.Code
Accuracy | Speed| (6 max) (4 max)

1 14 1 2 .07 .14 2

2 12 1 2 .08 .16 2

3 3 0 o) .00 .00 3

4 5 0 0 .00 .00 3

5 9 10 6 1.11 .66 3.7
6 9 4 2 .44 .22 3

7 26 28 11 1.07 .42 3

8 24 14 9 .58 <37 1

9 4 1 1 .25 .25 2
10 14 17 8 1.21 5T 2
11 20 18 8 .90 .40 2

. 12 12 11 5 .91 41 3,7

13 19 - ’9 11 A7 5T 2
14 16 16 11 1.00 .68 3
15 29 35 23 1.20 .79 3
16 11 20 9 1.81 .81 2,7
17 34 31 20 .91 .58 2
18 6 1 2 .16 .33 2
19 6 2 2 .33 .33 2
20 3 1 2 .33 .66 2
21 9 12 8 1.33 .88 4
22 4 6 3 1.50 .15 2
25 13 17 7 1.30 .53 2
24 25 31 25 1.24 1.00 2,7
25 14 - 16 13 1.14 .92 3
26 20 | 24 20 1.20 1.00 2
27 12 14 12 1.16 1.00 3
28 9 15 6 1.66 .66 3
29 18 20 13 1.14 .12 2
30 4 .5 2 1,25 .50 2,7
31 7 13 8 1.85 1.14 2
32 6 3 4 .50 .66 2
33 b 1 2 .16 .33 2
34 20 12 12 .60 .ZO 2
35 9 3 2 .33 .22 2
26 21 35 22 1.66 1.04 ]
37 12 9 5 .15 .41 1,7
38 28 62 42 2.21 1.14 3
39 16 23 12 - 1.43 .75 2,7

®See Appendix VI for the key to the

196
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ATYPENDIX LIII

Subject 4: INCREASES AND DECREASES TN ACCURACY
AND SPEED SCORES WITHIN AND BETWEEN DAYS

ACCURACY -
Days Increases Decreases chigssigga1n1ng Total
Between O (00.004)[ 1 (16.66%) 5 { 8.33%) 6
Within 15 (46.87%)| 4 (12.50%4) | 13 {40.62%) 32
Total 15 (39.47%)| 5 (13.15%) | 18 (47.36%) 38
SPEED —
Days Increases Decreases chizssggzalnlng Total
Between 0 {00.00%)[ O (00.00%) 6 (100.00%) 6
Within 14 (43.75%)] 3 ( 9.37%) | 15 { 46.87%) 32
Total 14 _(36.84%)| 3 ( 7.89%) 1 {55.26%) 35
APPENDIX LIV
: Subject 4: THE EFFECTS OF REST UPON THE WITHIN-DAY
INCREASES AND DECREASES OF ACCURACY
AND SPEFED SCORES
ACCURACY
In- In- De- De- Stays Stays
creasgs | creases [creases creases | Same  [Same Total
With Without |With Without With Without .
Rest Rest Rest Rest Rest Rest
0 1 3 4 9 32
(00.00%) (Lsﬂ (3.129) | (9.374) | (12.50%)(28.12%)]
Total 4 13 22
(46 87%) (12.50%) (40.62%)[
SPEED
In- In.. De- De- Stays [Stays
creases | creases | creeses creases Seme Same Total
With Without [With Without With Without
Rest Rest kest Rest Rest Resgt
0 1 2 4 i1 - 32
{00.00%) (43 75%)1 (3.12%) (6.25%) (12.50%Y(34 . 37%)
3 15
Total (43tron (9.37%) (40.878)| 32
197
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APPENDIX LV

Subject 5: HEWITT SERVE TEST SCORE ANALYSIS
Raw Accuracy Raw Speed | T-Score T-Score
Day| EPS Score Score Accuracy | Speed
1 85-94 6 5 58 58
2 156-165 T 5 60 - 59
3 213-222 5 6 55 60
4 274-283 3 2 49 46
5 342-351 2 - 2 48 46
6 [421-440 3 3 49 51
T 1465-474 11 7 67 63
APPENDIX IVI

Subject 5: ACCURACY-SPEED MEAN DAILY SCORES

] Ravw Accuracy | Raw Speed [| Mean Mean
Day [fof Serves ‘Scores Scores Accuracy | Speed
1 94 90 . 60 .95 .63
2 71 44 28 .61 +39
3 54 17 14 .31 .25
4 61 15 12 .24 .19
5 68 30 19 44 27
6 79 34 25 .43 .31
7 42 34 26 .80 .61
Total] 469 267 184 3.68 2.65

- Average déily accuracy = .54
- Average daily speed = .38 .

198
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APPENDIX LVII

ORDER SUBJECT 5 READS IN VARIABLES,
PROPERTIES AND ELEMENTS

. SPD = speed
(SPD = too hard, A/V)

0C = on center

ACC = accuracy

T = vertical position of ball toss
(T = Tl or T3’ A/V)

ARM = move less A/V )
W = W = wrist turned horizontally, AV, =)
(w = LPY A/V, hand straighter and stiffer, +)

RELAX

Ctighter’
9. THINK = concentrate
(T=3y A/Vr ‘)
(T=1 or 2, A/V, +)
10. CON = control
11. TIM = timing, A/V, too soon or too late
12. AGGR = aggressive
(T=21 A/V, ‘)
13, E = E3 arm lower, lower racket

1l4. MOC = move on the court
15. ANGLE = more angle on the <ourti
16, C= horizontal position of the racket face

l
|
I
|
0
I
I
I
I
|
l (¢ =¢yy A/V, +)
I
]
i
i
i
i
P

AN N H

A\

[so e}

AV

17. G = shake hands with the racket
(6 =1 or 3, A/V)
18. P = starting position
(RELAX = trying too hard, A/V)
19. RCE = reach. -
= 3, A/V, “) .
E =1, A/V+, arm = straight, arrm = elbow straight)
TIM = too soon, A/V)
C 4) A/V "‘)
RCH A/V, +, accepts previously rejected value)
20. TEELS := feels comfurtable
21. RW = change rackets
22. SPIN
23. ARCH
24. B
(s
(¢
25. LEAN
26. F = follow through
27. B@ UP = bring racket up
28, R = position of racket face
éc = C2, A/V, =)
C = tc left, over left shoulder, A/V, -)

step back, A/V)
@l or 27)

Inn
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29.

0.

27
PR

32.

33.
34.

35.
36.

.......

APPENDIX LVII (continued)

MOM = momentum
(§ = 8;, feet together, ANV)

{BNG DOWN, A/V)
MB = move body
(MB = twist body, A/V, -)
(MB = body straight, A/V, +)
COOR = coordination
W = wrist
(W = W snapped, A/V, W=l)
WIND
BAL = balance ' .
C =03, A/V, =) ‘
TIM = move faster, A/V, +)
0 =02, AV, =)

o = i
Cringer finger on the racket

B = arn back
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AFPENDIX LIX
Subject 5: SYNOPSIS OF VERBAL-IMOTOR BEHAVIOR GRAPH

- - + ? s 4 -
Order of Order of Order of
CRT Call - CRT Call CRT Call
7. T Only 1 Var 2. - - 1. T -
10, T - 8. C - 3. T For
11, T Rev 4. - - 4o - -
16, - For 17. T Rev 5. T Only ..
19. T,C Rev 8. T Rev 6. - -
29, - Rev 20. T For g, T Mix
30. C Mix 2. T,C, Mix 12. - Rev
31. - Only 1 var c,T 13. C Rev
33. R,C| For/Back | 27. - Mix 15. ¢ Rev
32. T Mix 21, T,R, Rev
n
24, - Cnly 1 Var{| 22. C -
35- - - 23- C Only ]
rccent
37. C Only 1 Var,l 24. - Rev
28, C,T Mix 25. 7,C Rev
40, - Only 1 28. - Thr
Ver. R 36. T,C Rev
. 29, - Rev
TOTALS »
T =3 Miz =1 T =4 Mix = 4 T =4 Mix = 1
cC =1 For = 2 c =2 For = 1 C = 4 For = 2
TC == 1 Revr = 3 CT =2 Rev = 2 T ==z Rev = 8
RC =1 | or TRC = 1 )
TC =
4
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APPENDIX IXI

Subject 5: ANALYSTS OF HIGHEST SCORES

DURING EACH PROBLEM

Prob- \ Analysis of Verbal Data Around
lem Episode Score Highest Score Result
1 7 27 | 497D -, 1
v Prop.
2 24,25 27 W n +, 1 Prop
3 |32,43 33 | N89%1, =Tace; 1, =laco +, A/V,
. ; A/E
4 | 47,48 z |iSPD -+
5 61,73 29 "I like this serve" +
6 71 33 T=2~ - 1
Prcp.
7 88 26 T, + CONT -, Comb.
2 Prop-.. .
8 92-94 27 Cg or C,, TESIING C TE, A/V
9 |97 37 | NC. G + SPD, G=1 (95) A/,
‘ Comb .,
10 115 51 T=T3 A/N,?
11 129 34 J{RCH + E, = - A/V,A/E,
12 132 40 NC, E; = goal (133) +y T
. . o Props -,
Cs
14 152 24 FEEL + SPD = - ACC/
T SPD
' : goals,~
15 154 33 RCH Test 1
‘ - o Var.
16 | 157 31 | B, Test 1
Var.
17 165 34 REPAX + El + SPIN + C + T + -, Comb.
HD streight ) Props.
18 167,8 35 ACC +,A00
; goals
19 170 52 NC, ACC Test
e ; ACC
20 173 31 E, Test 1
' . e Var.
21 192,5 48 T+ 05 + G + B -, +
' ,,; oS Comb,
o Props.
22 197 41 T i Test 1
- Var,
23 205 45 NC - RCF + ¢ Condb,
< Props.
Q Blems.
214
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AFPENDIX IXI (continued)

e —————— e b - e

Prob- . Analysis of Verbal Data Around
lem Episode Score " Highest Score Result
24 215 48 ANGLE =)\SPD -, A/E,
~ : Comb.
25 22 40 "T was satigfied..."” +
26 226,9 37 NC, ANGLE Test 1
. Var.
27 232 36 NG, ACC = T+C+G+CONT (231,73} A/E,
Comb,
28 242 58 NC, ACC = ANGLE + SPIN + HD(239)| A/E,
Comb.
29 253 51 NC, ’ID straight (251) Teat 1
. Var.
TR 262 48 NC, COOR (255) TR,

v Comb.
into
larger

‘ elem,
30 263,5 48 LEAN + BODY (st.) +, A/V,
Comb.?2
new
' props.
31 276 50 NC. Test
32 285 49 NC. BODY (st.) = ANGLE + T3 + Comb. /
; values
LEAN (for.) Props.
33 298,317 49 G Test @,
AV
34 335 45 NC. ACC = TIM -, A/E,
into
’ ' elems
35 349 42 NC, TIM + HERVOUS Test,
: . - Comb.
into
o . elems
36 scat- - 33 NC., NC, C + T, plateau A/V,
_ tered S Test
; ) ’ ’ Comb.
37 371 39 .Gfiager . \Tf:18~t 1
38 396 . 42 NC,TSPD (394) Test
39 Scat~ - 44 NC, NERVOUS, B =1SPD Test,
o terd -7 ' Comb.
‘ A/E,
; : 1 Var
TR 423 56 NC,
Tk 450 47 NC,
40 464 49 | B =%SPD A/E,
. ’ Test
TR 465-T70 43 NC, Test
215
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Subject 5:
PERFORMANCE SCCRES WITHIN AND BETWEEN DAYS

APPENDIX LXII

TNCREASES AND DECREASES IN MOTOR

—

Days Increases Decreases gggziiing Total
“ ) the Same
- Between 2 (33.33%; 4 E66.66%§ 0] &00.00%; 6
Within 6 (43.24% 15 (40.54% € {16.21% 37
Total 18 (41.86%) [ 29 (44.19%) 6 (13.95%) 43
APPENDIX IXIII
Subject 5: THE EFFECTS OF REST U?ON THE WITHIN
DAY INCREASES AND DECREASES OF MOTOR
PERFORMANCE SCORES
Ine In- | De- De~ - Stays ;Stays
orease | crease orease or.ase Same Same Total
With -+ | Without | With Witl 1t | With Without ’
Rest Rest Rest Renti Rest Rest
e 14 1 14 ) 5 37
(5.40%)] (37.83%)| (2.70%) 37.83%) | (2.70%) (13.51%)
X 16 15 6
Total (43 244) (40.54%) (6.21%) | 37
216 -
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l APPENDIX LXIV
: Subject 5: ANALYSIS OF VERBAL PROBLEMS
l " 'BY ACCURACY,/SPEED SCORES
Prob- #Epi-| Raw Raw Accuracy| Speed , a
' lem sodes | Score Scnre Ratio Ratio Sol.Code
' ‘ Accuracy | Speed | (6 max) | (4 max) .
1 22 16 , 10 W72 .45 3
l 2 8 10 7 1.25 .87 1
3 15 25 11 1,66 .13 3
4 10 8 T .80 .70 3
l 5 18 15 12 .83 .66 3
6 7 5 - 4 .71 .57 3
7 8 7 5 87 .62 2
8 6 4 4 .66 . 66 1,7
i 9 18 14 3 77 S44 3
10 8 2 2 .25 .25 2
11 11 1 1 .09 .09 2
[ 12 11 11 7 1.00 .63 3
13 7 2 1 .28 .14 3
14 -3 5 2 1.66 .66 1
[ 15 3 2 2 .66 .66 3
16 T 4 2 .57 .28 2
17 3 -3 3 1.00 1.00 1,7
18 z 0 0 .00 .00 1
| 19 4 o 0 .00 .00 4
20 12 0 0 .00 .00 1
21 11 1 1 .09 .09 3
[ 22 3 1 1 .33 .33 3
2% 13 10 6 .76 46 3,6
24 11 5 6 .45 .54 5
l 25 1 2 2 2.00 | 2.00 3,7
26 9 5 3 .55 .33 1
27 8 -0 0 .00 .00 1
28 12 0 0 .00 .00 3
l 29 4 2 2 .50 .50 4
TR T 0 0 .00 .00 6
30 9 5 5 .55 .55 2
l - 31 12 3 S 2 25 | . .16 2,6
32 10 4 4 .40 .40 1
33 40 23 12 .57 .30 2
l 34 6 1 1 .16 - .16 1
35 12 2 2. .16 .16 2,7
36 12 2 2 .16 .16 3
37 18 11 -9 . .61 .50 1
| 38 2 | 1 8 | 45 25 |1
39 PR 1. 1 .16 .16 3,6
: TR 11 5 5 .45 .45 7
| , TR 30 19 15 .63 .50 6
40 3 4 4 1.33 1.33 1
TR 9 11 7 1,22 T 6,7
l Q ®See Apperdix VI for the key to the figures.
. 217 .
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APPENDIX IXV

Subject 5: INCREASES'AND DECREASES IN ACCURACY
AND SPEED SCORES WITHIN AND BETWEEN DAYS
_ ACCURACY _
Days Increases . | Decreases Sczigssggrgammg Total
Between 0 oo.oo%} 1 (16.66%) (83 3‘?) [
Within 1 5.1%% 8 (21.62%) 16 (43.24%) 37
Total 13 (30.23%){ 9 (20.93% 21 (48.83%) 43
SPEED _
Days Increases Decreases chﬁgssiggamlng Total
Between [ O EO0.0 1 216.66%; 5 583.33%3 6
Within 9 (24.3%% 7 (18.91% 21 (56.75% 37
Total 9 (20.9%%) | 8 (18.60%) 26_(60.46%) 43
APPENDIX LXVI
Subject 5: 7THE EFFECTS OF REST UPON THP WITHIN-DAY
' INCREASES AND DECREASES OF ACCURACY
i AND SPEED SCORES
- ACCURACY
In- r- De~ De~ Otays | Stays
crease |creaBe crease croase Same Same Total
With Without | wWith Without | With Without :
Rest Rest Rest " Rest Rest Rest
2 11 I 7 1 15 . 37
(5.40%)] (2 é7236) (2.70%) (12.91%) (2.70%) (4%54%)
Total (s5710¢6) | ' (21.62%) (43.24%) | 37
i ____SPEED
In- In~ . De-_ De-- Stays |[3tays -
crease [crease creasge crease Same Same Total
With Without | With Without | With Withoui
Rest Rest Rest Rest Rest Rest
=2 Ni T T 20 p
. 18.91%) | (2.70%) 145 21%) | (2.70%)] (54.05%)
otar . : - - 21 37
(24.32%) (1 8.215) (56.75%)
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APPENDIX LXVII

et SN

[ - ] [

Average daily spged »

Sv 53 HEWITT SERVE TEST SUORE ANALYSIS
D '—FP“ Raw Accuracy Raw Speed| T-Score T-Score
ay e Scere - Score Accuracy | Speed
1 60-69 4 4 53 53
2 174-183 12 10 69 69 -
3 268-2717 13 10 70 69
4 367-376 3 5 49 58
5 488-497 19 12 80+ 75 .
6 557-566 5 5 55 58
APPENDIX LXVIIT
Subject 6: ACCURACY-SPEED MEAN DAILY SCORES
’I
. Raw Accuracy| Haw Speed|| Mean Mean
- Day | #of Serves Scores Scores Accuracy Speed
1 YA 45 » .67 .43
-2 104 90 68 .86 .65
3 94 96 85 1.02 .90
4 99 84 © 63 .84 .63
5 121 123 105 1.01 .86
6 €7 50 36 15 .54
Total 552 488 386 5.15 4,01
Average daily ac‘cura'cy = .86
= ,67
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13,
14,

]-5 .
16.
17.

L.
19.

20‘

21,
22.
23,

24-
25.

. APPENDIX IXIX

ORDER SUBJECT 6 READS IN VARIABLES,
PROPERTIES AND ELEMENTS --

FEEL

G = grip steady, A/V

R = racket =traight, A/V
W = WB, AV

HD = hit down, come down lower
T = vertical position of ball toss
(T = ’1‘.j or Tl, higher, A/V, +)

ACC = accuracy
SPD = speed
F = follow through
OC = on center, solid hit
S = stance
(s = 39 - foot action, A/V)

(ACC = lower over the net, A/V, +)
(T = lower, T=2)
B = backswing, more throwing action, winding astion
(R = R3, Xﬁvl +1 o
(R = R1, square, A/V, +)
MOC = move on the court, change court position
S14 = bent knees

EYES = eyes on the ball
BAL = balance
C = horizontal p031tion ‘of ball toss

(T=1 br TB, AV)
(C - 031 A/vl ')

RCH = reach :
FS = forward swing
(C = 0, A/V further from the body, +)

(R = hit up R2, A/V)

TIM = timing
TIM = waiu, AV, +)
BLISTER)

.ARCH bend

P = forward positioning, facing the net
(P=3 facing the net more, A/V +)
E = bent elbow .
(E=E, - Eg» V') T
(E = B, elbcw straight, A/V)
BNG UP = bring the racket up
HIT UP, AV, +
(P =P, A/V, +)

220
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26.
27.

28.

29.

30.

APPENDIX IXIX (continued)
éR = to left, A/V, -)
g =

step back, A/V, =) ‘ e

SLICE . ' '
WIND -

(SLICE = -)
LEVER ‘

(Lever = shorter forearm, A/V)

(Lever = longer forearm, A/V)

(6=6,7)
TOP
. (& = left leg stationary)

(TIRED/SORE) A
LEAN

(Lean = to L, A/V)

P
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APPENDIX LXX1

Sub ject 6: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAFPH

of

) - - + . ? + +  —
Order of , Orde.t of ~ Order
CRT Call CRT Call CRT “Call
1| R’T ReV 3- - - . L‘ 6. R REV
2. T - 13. T 1 early v+ .8. T For
4. T Rev 17. T.R,Cl Rev 9, 7,C Rev
5. T,R Rev 20. T For 10. T For
7. T,C For 26. T,C Rev 1. T,R Rev
12. R,T,C| Rev 27. T,R Mix 5. T Rev
13. R,T Rev 29. T Mix 1s8. 7,C Rev
16. T For/Back 33, - Rev 23. ¢,T,R| Rev/
Back
19. T,R Mix 36. T,R Mix 25. T,C,R| Rev/
Rack
21. T For 28, - Rev
22, T,C For %0. R,T,¢! For/
Back
24. C,R,T| Mix
31. T,R Rev
32. T,R,C| For/Back
24. C,R Rev
35. T,C Mix
TOTALS .
T = 4 Mix = 3% T =3 Mix = 3 R =1 Mix =1
R =2 For = 5 T =2 For =1 T =3 For = 3
TR =3 Rev = 7 T™C =1 Rev = 3 TC =2 Rev = 8
T =3 ‘ TRC =1 TR =1
CR =1 CTR = 1
RIiC = 1 TCR = 1
CRT =1 RTC = 1
TRC =1
235
2451«
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Subject 6:

P

APPENDIX LXXilI
ANALYSIS CF HIGHEST SCORES

DURING EACH PROBLEM ¥

- . is of b ta Around
ig;b Episode Score Anal%igiest gggrzl Da -W Result
1 7,8 41 NC, R A/V, +,
Test 1
Var.
2 11 29 F +, 1 Var.
3 14,15 42 oC + 3 +, Comb.
Vars.
4 28 44 Ne, T (27) +, Test 1
- Var.A/V
5 37 48 F+ T- A/V, Comb.
/ vars.
6 52 48 ocC Test i
Var.
7 59,64,66 48 T3+EYE+C3+BAL+Lower over net Comb. Vars.
& Props
: AV, +
8 scat- T 42 B+T3+P+isPD+w; T+B A/V, A/E,
tered corb,
9 82,86,87 45 T=T, =T Test T,
10 scat- 45 RCH+T+B+winding action Comb., +
tered
11 gcat- 45 FOR swing + T3 + FT +Ry A/V, Comb.,
tered +
12 1C6 57 Ty + 4L SPD = T ACC A/C, Comb.,
13 scat- 45 R1+TIM (slower), + T24ACC Corb.
tered W Prora.
firm
14 129 51 TIM = T, A/E, Comb.
elems.
15 scat- 45 -7, + =T, + RCH + B A/V, Comb,
tered 3 2
16 169-173% 45 T +RCH+B+ T SPD+ tACC Comb. into
5 elems.
17 scat- 45 B+T3+R+HD+Cl A/V, Comb.
. tered
i8 185,6 51 -T + RCH + TIM Comb.
- into elem.
19 198 47 NC, T (196) Test
1 Var.
20 scat- 45 T 4004 + TSPD+TIM (wait) |enlarging
tered 3 # Pro
+C+RCH+ACC+P rops.
Comb.
elems.
21 scat- 45 MOC+B+-WIND+ 1SPD+T+BAL enlarging
tered TIM (wait) # Props.
O bbreviations and symbols are found in Apperdix VI, giﬁzi?e
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APPENDIX LXXIII (continued)*

Prob- : Analysis of Verbal Jats Around -
Lem Episode Score Highest Score ~ Result
22 232 54 NC, RCH + BAL (229} Conb. ,
narrow
23 226,7,9 51 NC, HD, lower over the net +, 1 goal-
262
TR 267/ 51 NC Test
24 276 57 NC, lower over the net +, 1 gosal,
narrow
25 291 54 Ctoo far in front I’v£§8t
26 341 58 EYE : 1 var, +
27 350 51 FEEL, + +, 1 elem
28 369 48 FEEL, + +, 1 elenm
29 376 45 LEVER (shorter), +G+SLICE to AV,
L, + WIND Comb.
. into
- elems.
30 399 51 Nc, G (396) Test
1l Var.
31 443 48 NC, T + EYE (444) Comb.
Vars.
32 449 58 Nc, T + EYE (447,451) Comb.
Vars.
Test
3% 489 42 LEAN Test 1
Var., +
34 510 57 NC, G (503, C + BAL (512) Test 1
. Var.,
Comb.
35 534,6,9, 52 1+ 3SPD + Ts» SPD = T. AV,
41,44 ' “ Comb.,
A/E
36 £61,2 52 NC, T, (557) + TIM (wait) A/E
T = 7IM

*Abbreviations and symbol.. are found in Appendix VI.
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ATPENDIX LXXIV

Subject 6: -INCREASES AND DECREASES IN MOTOR
. PERFORMANCE SCORES WITHIN AND BETWEEN DAYS

Scores

Days Increases lecreases Remaining Motal
the Same
Between 2 (40.00%) 3 (60.0 0 (00.90%) 5
Within 10 (32.25%) 9 (29.03% 12 (38.70%) | 31
Total 12 (33.33%) 12 (33.33%) 12 (33.33%) 36
APPENDIX IXXV
Subject 6: THE EFFECTS OF REST UPON THE WITHIN
DAY INCREASES AND DECREASES OF MOTOR
. PERFORMANCE SCORES
In- In- De~ De— Stays | Stays -
creage |crease crease crease Same Same Total
with Mithout With Without With Without
Rest Rest Rest Rest Rest Rest
0 10 0 9 1 11 31
(00.00%)(32.25%) | (00.00%) (29.03%)| (3.22%)| (35.48%)
10 9 12
Total (33, 25%) (29.0%%) (38.70%)| '
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Subject 6:

APPENDIX ILXXVI

BY ACCURACY/SPEED SCORES

ANALYSIS OF VERBAL PROBLEMS

Prob- | #Epi- | Raw Raw Accuracy| Speed
lem scdes Score Score Ratio Ratio Sol.Code?
Accuracy| Speed | (6 max) {4 max)

1 9 i 3 ST .33 2

2 4 1 1 .25 .25 4

3 4 2 1 .50 .25 il

4 16 21 12 1.31 .75 4

5 17 6 4 .35 .23 4

6 7 4 4 57 .57 3

T 10 4 4 .40 .40 4,7
8 9 9 7 1.00 77 3

9 10 6 5 .60 .50 3
10 5 4 4 .80 .80 3
11 11 4 3 .36 27 3
12 7 9 3 1.28 42 4
13 12 4 4 .33 <33 4
14 iC 8 T - .80 .70 1
15 10 7 7 .7C .70 3
16 30 25 19 .83 .63 4
17 10 14 10 1.40 1.00 1,7
18 4 1 1 oz .25 3
19 15 9 11 .60 .73 4
20 15 25 15 1.66 1.00 1
21 8 5 4 .62 .50 4
22 13 10 g 16 .69 5
23 25 24 26 .96 1.04 5
TR 6 11 8 1.8% . 1.33 6
24 8 11 8 1.37 1.00 4,7
25 48 32 29 .66 .60 3
26 18 25 17 1.38 .94 1
27 22 24 12 1.09 .54 1 -
28 4 2 4 .50 1.00 3
29 7 1 T .14 .14 1
30 37 33 35 .89 .94 3
31 31 40 25 1.29 .80 4
32 33 25 24 75 .72 2
33 20 25 21 1.25 1.05 2
34 20 12 7 .60 .35 4
35 37 33 24 .89 .64 2
36 10 5 5 .50 .50 1,4,7
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Sulhject 6: INCREASE3 AND DECREASES IN ACCURACY

APPENDIX IXXVII

ATD SPEED SCORES WITHIN AMD BETWEEN DAYS

ACCURACY .
Lays Increases Decreases chﬁzsqgﬁlxgalm.ng Total
Between 1 (20.00%) | 1 (20.00%)| 3 (€.00%) 5
Within 11 (35.48%) 1 9 (29.03%) | 11 (%5.48%) 31
Total 12 (33.33%) | 10 (27.77%) | 14 (%8.88%) 36
SPEED —
Days Increases Decreases chigsqziigalnlng Total
Between 1 (20.004)] 1 (20.00%; 3 (60.00%) 5
Within 8 (25.8 9 (29.03%) | 14 {45.16 | 31
Total 9 (25.00%) | 10 (7. 7(%) | 17 (47.22 36
APPENDIX LXXVIII
Subject 6: THE EFFECTS OF REST UPON THE WITHIN-DAY
INCREASES AND DECREASES OF ACCURACY
AND SPEED SCORES
ACCURACY _
In- In-~ De- De- Stays Stays |-
crease | crease crease crease Same Same Total
With Without With Without With Without
Rest Rest Rest Rest Rest Rest I
1 10 0 9 0 11 3]
(3.22%)] (32.25%) | (00.C0%)| (29.03%) | (00.00s%)| (35.48%)
Total 11 9 11 31
(35.47%) (29.03%) (35.48%
SPEED
In- In~ De- - De~ btays Stays
crease | crease crease crease Same Same Total
With Without With Without With Without
Rest Rest Rest Rest Rest Rest
Ry 7 0 9 0 14 21
(3.22%)] (22.58%)| (00.00%)| (29.03%) | (00.00%)] (45.16%)
Total 8 9 14
(25.804) (29.03%) (45.16%)) 31
242
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COMPARISON OF SUBJECTS:

APPENDIX LXXIX

INITIAL WALLBCARD TEST

Subject Raw Wallboard Score T-Sccre Percentile
1 22 & 40
2 15 38 12
3 | 25 50 51
4 28 54 70
5 12 4 i
6 26 52 59

APPENDIX LXXX

COMPARISON OF SUBJECTS:

HEWITT SERVE ACCURACY TESTS

Sub- Day Total Average
ject 1 2 3 4 5 6 7 Score
1 4 0 9 8 4 2 12 39 5.57
2 10 8 18 19 6 11 12 84 12.00
3 7 6 13 6 6 8 2 48 6.86
4 10 9 14 18 7 6 10 T4 10.57
5 6 7 5 3 2 3 1i 37 5.29
6 4 12 13 3 1 5 -- 56 2.33
APPENDIX LXXXT )
CONPARISON OF SUBJECTS: HEWITT SERVE SPEED TESTS
Suh- Day Total Average
Ject 1 2 2 4 5 b6 7 Score
1 2 0 g9 12 3 3 11 40 5.71
2 6 7 10 8 5 & 5 47 6.71
3 4 6 6 T 3 6 3 35 5.00
4 6 37 12 4 3 6 41 5.86
5 .5 5 - 2 2 3 T 30 4.29
6 4 16 10 5 12 5 - 46 7.67




APPENDIX LXXXII

COMPARISON OF SUBJECTS: MEAN DAILY ACCURACY SCORES

Total Aver.

Sub- Mean Mean
ject Day Acc. Acc.

1 2 3 4 5 6 7 Score | Score
1 .65 .38 .53 .66 .43 .82 .88 4.25 .0l
2 .87 .82 1.10 .72 17 .78 .73 5.79 .83
3 .79 .52 1.01 .83 5T .66 .53 4.91 .70
4 .30 .85 1.06 1.01 1.15 .93 1.93 7.23 1.03
5 .95 .61 .31 .24 .44 .43 .80 3.78 .54
6 .67 .86 1.02 .84 1.01 .75 - £.15 .86

APPENDIX LXXXIII
COMPARISON OF SUBJECTS: MEAN DAILY SPEED SCORES
Total Aver.

Suk.-~ Mean Mean
ject Day Acc. Ace.

1 2 3 4 5 6 7 Score Score
1 .64 .29 .56 .72 .45 .80 .88 4.34 .62
2 .65 .56 .69 .51 .54 .55 .43 3.91 .56
3 .58 .48 .55 .64 .30 .50 .46 3.51 .51
4 .23 .39 .72 .69 .85 .67 1.00 4.55 .65
5 .63 .39 .25 .19 27 .31 .61 2.65 .38
6 -43 -65 -90 -63 -86 !54 - 4-01 -67

APPENDIX ILXXXIV
COMPARISON OF SUBJECTS: RANGE OF MOTOR SCORES
Subject Range of Motor Scores ‘ Days
1 24-59 2,2
2 8-52 1,7
3 13-44 1,6
4 31-63 5, (2, 3, 4, 5)
5 12"'58 104
6 25"‘58 5; (4; 5)
244
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APPENDIX LXXXV
PERFORMANCE SCORES BY ALL SUBJECTS ON ALL MOTOR TESTS

. . Motor Hew. Hew. | Av.Mean | Av. Mean
S?PJeCt Rank Performance | Ace. Spd. | Acc. Spd.
1 4 59 5.57] 5.71 .61 .62
2 6 52 12.00] 6.71 .83 .56
3 3 44 6.8561 5.00 .70 .51
4 1 63 10.57] 5.86 1.03 .65
5 2 58 5.29 1] 4.29 .54 .38
6 5 58 9.33| 7.67 .86 .67

AFPENDIX LXXXVI
RANK ORDER BY SUBJECTS ON THE MOTOR SCORES
Test ’ Rank Order
1 2 3 4 5 b
Wallboard 4 6 3 1 2 | s
Motor Perf. 4 1 5 6 2 ]
Hewitt Acc. 2 4 | 6 3 1 5
Hewitt Spd. 6 2 4 1 3 5
Av, Mean Acc. 4 6 2 3 1 5
Av. Mean Spd. 6 4 1 2 3 5
APPENDIX TXXXVII
ALL SUBJECTS+: TOTAL TEST RANKING

Rank Order Subject Initial Placement Test (Wallboard)

1 4 4

2 6 6

3 1 3

4 2 1

5 3 2

6 5 5
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APPENDIX LXXXVIII
ALL SUEJECTS: NUMBER OF VAKRIABLES READ IN DAILY

Day | SUB. 1 | SUB. 2 | SUB. 3 | SUB, 4| SUB. 5| SUB. 6
1 20 11 21 21 17 20
2 12 21 15 21 16 11(10 new}
3 10 7 12 3 9 - T
4 4 11 9 2 6 11
5 4 1 3 10 6 4
6 3 4 2 3 6 1
7 2,1 0 0] 0 0] -
APPENDIX IXXXIX B
ALL SUBJECTS: COMPARISON OF BETWEEN DAY INCREASES AND
DECREASES IN MOTOR PERFORMANCE SCORES
Subject Increases Decreases Same Totals
1 1 (16.66% 5 §83.33% 0 (00.00%) [
2 3 gso.oo% - 3 (50.00% 0 (00.00%) 6
3 1 (16.66% 4 (66.66% 1 (16.66%) 6
4 3 (50.00% 2 (33.33%) 1 (16.66%) 6
5 2 (33.33% 44}66.66%) 0 Eoo.oo%) 6
6 2 (33.3%% 3 (50.00%) 0 _(00.00%) D
Totals | 12 (34.28%) 21 (60.00%) 2 { 5.71%) 35
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APPENRIX XC

ALL SUBJECTS: WITEIN-DAY INCREASES AND
DECREASES IN MOTOR PERFORMANCE SCORES

Totals

32
36
22
32
37

_ 31
190

Same

5.062%)
.44%)
.72%g

Decreases

15 (46.87%) 12 (37.50%)
14 (38.88%) 15 (41. 66%)

) 8 (96 36%;
1€ ( (40.62%
17 g 14 (37.83%)
81 (

Subject | Increases

Tz |

\O
—~
E-S
o
O
X

9 (29.0%%

37 S35 o5

otal

‘ ] (a2 I RN O g

APPENDIX XCI

ALL SUBJECTS: THE EFFECTS OF REST UPON THE WITHIN-DAY

INCREASES AND DECREASES OF MOTOR
PERFORMANCE SCORES

Sub-
ject

In-~
crease
With
Rest

In-
crease
Without
Rest

De-
crease
With
Rest

De-
crease
Without
Rest

Stays
Same
With
Rest

Stays
Same
Without
Reut

I

(XN S Y N\

5
(15.62%)

2
( 5%55%)
(13.63%)
1

( 3512%)
( 5.40%)
0

(00.00%)

10
(31 25%

)
(33 33%)
(27 27%)
14
(43&75%)
(37 83%)
(32 25%)

( 9?37%)
(13?88%)
(4.2.9
( 9.375%)
( 2.70%)
(00.00;4)

O+ P+ \W-

9
(28.12%)
10
(27577%)
(31.81%)
11
(94.37%)
14
(37é83%)
(29.0%%)

(oo?oo%)
( 5?55%)
(00.00%)
( 3.12%)
( 2.70%)
{ 3.224)

e 2¢O

(15?62%)
(13?88%)
)
)

\n

(22.72%
2
(6. 25%
(13 51%)

(35 48%)

32
36
22
32
37
31

tal

13
( 6.84%)

66
(34.73%)

13
( 6.84)

)
(31.57%)

5
( 2.63%)

33

190

(17.36%)




_ ALL SUBJECTS:

APPENDIX XCII

IN ACCURACY AND SPEED SCORES

BETWEEN DAY INCREASES AND DECREASES

ACCURACY
Subject Increases Decreases Remain the Totals
Same
1 1 (16.66%) 1 (16.66%) 4 (66.66%) [
2 1 (16.66%) 4 (66,66%) 1 (16.66%) 6
3 1 (16.66%) 2 (33.33%%) 3 (60.00% 6
4 0 (00.00%) 1 {16.66%) 5 (83.33% 6
5 0 (00.00%) 1 (16.66%) 5 (83.33%) 6
6 1 (20.00%) | 1 (20.0C%) 3 (60.00%) 5
Total 4 (11.42%) 0 (28.57%) 21 (60.00%) 35
SPEED
Sub ject Increases Decreases Remain the Totals
Same
1 2 (16.66%) 1 (lSTES%g 4 (66.606%) [
2 1 (16.66%3 4 (16,66% 1 (16.66%) 6
3 2 (33.33% 1 (16.66%) 3 (60.00%) 6
4 0 (00.00%) ) (oo.oo%; 6 (100.00%) 6
5 0 (oo.oo%g 1 (16.66% 5 (83.33% 6
6 1 (20.00% 1 {20.00%) 3 (60.00% 5
Total 5 (14.28%) 3 (22.85%) 22 (62.85%) 35
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APPENDIX XCIII

ALL SUBJECTS: WITHIN-DAY INCREASES AND DECREASES
IN ACCURACY AND SPEED SCORES

ACCURACY
Subject Increases Decreases Remain the Totals
Same

1 8 (24.24%) 1 { 3.03%) 24 (T72.72%) 33

2 9 (25.00%) { 10 (27.77%) 17 (47.22%) 36

3 5 (21.73%) 4 (17.39%) 14 (60.86%) 23

4 15 (46.87%) 4 (12.50%) 13 (40.82%3 32

5 13 (35.13%) 8 (21.62%) 16 (43.24% 37
6 11 (35.48%) 9 (29.03%) 11 (35.48%) 31
Total 61 (31.77%) 36 (18.75%) 95 (49.47%) 192
_k SPEED

Subject Increases Decreases Remain the Totals

Sare

1 9 (27.27%) N 3-03%3 23 (69.69%) 33
2 7 (19.44%) | 12 (33.33% 17 (47.22%) 36
3 3 213-04% 4 (17.39%) 16 (69.56% 23

4 14 (43.75% 3 ( 9.37% 15 (46.87% 32
5 9 (24.32% 7 (18.91% 21 (56.75% 37

6 8 (25.80% 9 (29.03% 14 (45.16%) 31
Total 50 (26.04%) | 36 (18.75%) | 106 (55.20%) 192
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ALL SUBJECTS:

APPENDIX XCIV

INCREASES AND DECREASES OF ACCURACY AND SPEED SCORES

THE EFFECTS OF REST UPON THE WITHIN-DAY

ACCURACY
Sub-{ In- In- De- De- Stays Stays | To-
ject| crease crease crease crease Same Same tal
With Without| With Without| With Without
Rest Rest Rest Rest Rest Rest
1 e % 0 T 7 17 %3
( 6.06%)|(18.18%)[(00.00%)| ( 3.03%)|(21.21%)| (51.51%)
2 5 4 3 7 2 15 36
(13.88%) | (11.11%) | ( 8.33%)| (19.44%)|( 5.55%)| (41.66%)
3 1 4 1 3 7 7 23
( 4.34%)1.17.39%) | ( 4.34%)| (13.04%) | (30.43%) | (30.43%Y
4 0 15 1 3 4 9 32
( 0.00%){(46.87%) [ ( 3.12%)|( 9.37%)|(12.50%)( (28.12%)
5 2 5 1 8 - 1 20 37
( 5.40%)i(13.51%} [ ( 2.70%)' (21.62%)|( 2.70%)| (54.05%)
6 1 10 0 9 0 11 31,
( 3.22%)| (32.25%) | ( 0.00%)|(29.03%){( 0.00%)| (35.48%)
To- 11 44 6 31 21 79 192
tal [{ 5.72%)|(22.91%)|( 3.12%)| (16.14%)|(10.93%)| (41.1.4%)
SPEED
Sub-] In- In- De~ De~ otays Stays [lo-
ject| crease | crease | crease crease | Same Seme ° [tal
With Without| With Without| With Without)
Rest Rest Rest Rest Rest Rest
1 1 8 1 0 4 19 33
(3.03%)| (24.24%) | (3.03%)|(00.00%) | (12.12%)| (57.57%)
2 3 4 3 9 4 13 36
(8.33%) | (11.11%) | (8.33%)|(25.00%) | (11.11%)| (36.11%)
3 0 3 0 4 5 11 D3
(0.00%) | {13.04%) | (0.00%) | (17.39%) | (21.73%)| (47.82%)
4 0 13 1 3 4 11 [32
. (0.00%) | (40.62%) | (3.12%)1( 9.37%)|(12.50%)| (34.37%)
5 2 11 1 7 1 15 (37
(5.40%)] (29.72%) | (2.70%) | (18.91%) | ( 2.70%)| (40.54%)
6 1 7 0 9 0 14 131
(3.22%)1(22.58%) | (0.00%) ]| (29.0%%) | ( 0.00%)}(db-lﬁ%)
To- 7 46 6 32 18 | 835 Qoo
tal | (3.64%)](23.95%) | (3.12%) [(26.66%) | ( 9.374}| (43.22%)
N
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APIENDIX XCV

SUBJECTS: ANALYSIS OF EPISODES OF HIGHEST
SCORES BY GENERAL PLAN

Subject

Pattern

Positive goals involving 1 variable to broad goals
involving a large # of values, vars. and props.;
combination of values, vars. and props. into larger
elems., narrowing large # of values, vars. and props.
into fewer ones by eliminating unsuccessful vars. or
combining acceptable vars. and props. into elem.;
testing of individual props. Positive goal state-
ments, Negative and positive evaluations.

Early combination of elems., eguivalency, combin-
ation of values, vars., props. into elems., testing
of individual props. at the end. Positive goeal
statements. Negative and positive evaluations,

1 var. to combination of vars., to equivalency of
vars., to combining of values and vars. into larger
props.; assigning of values to vars., variety of
combinations, large number of props. narrowed to
few large props. and larger elems., testing 1 var,
while continuing to narrow down number of props.
tested.

A few vars. to a large number of single vars., to
combining them singly, to combining them into

larger elems.; assigning equivalency, into a large
elem. called "everything together." Primarily posi-
tive goals, . Uses both negative and positive eval-
uaticns.

Assigns values to vars., tests, positive goals, com-
bining vars., assigning equivalencies, testing one
variable, combining props. into ele@s., testing
vars., combining inlo larger elcms., assigning cquiv-
alencies testing 1 var. lost goals are rositively
stated, lNegative and positive evaluations.

Assigns values, tests vars,, combines vars., combines
vars. ard props., assigns equivalencies, cortires
props. into elems., tests props. (re-cyecles through
the atove processes a number of times), rarrows

down props. and elems. ard assigrs rew cquivalencies
ard tests, irvestigates single variables, assigns
equivalenciers.

ERIC
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APPENDIX XCVI
ALL SUBJECTS: MODEL CHANGES
PATTERN CHANGES

Order of Forward Calling| Reverse Calling] MNixed Calling
CRT of of of
Variables Variables Variables Variables
- ? + | - ? + - ? +
i. ,R,C 7 1 3 4 1 4 4 0 7
2. T7,R,C 3 -1 6 4 3 4 5 5 4
3. T,R,C 1 4 2 0 4 3 1 2 1
4, T,C,R 7 1 2 6 0 3 11 2 6
5. T,C,R 2 1 2 3 2 8 1 4 1
6. R,T,C 5 1 3 8 2 8 3 3 1
Total 25 9 ] 18 25 12 30 25 16 | 20
Total 52 67 61
. Order Order Order
Subject | ¢ of R of C #rfo#- | #?
1 "391 2,1,? 3,1,4,3,1 18 17 3
2 ’ 11 411 3!29491 18 12 9
. 3 1!2 3 3!112 194’395 6 ? 18
4 2,%,1,2] 1,Twist 1,5,2,4,1 11 25 3
) 1,3,2 - 1,4,2,L,3 17 9 14
-6 3,2,1 3,2,1,L. 4,3,5,1 11 16 9
Totals 92 10€ 59
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APPENDIX XCVII

ALL SUBJECTS:

ANALYSIS OF PROPERTIES

Property S1 52 33 54 55 856
ACC 6 4 2 7 3 7
ANG . 15 14

ARCH 28 19 3 22 21
B 2 20 17 37 12
BAL 34 16
BNG DOWN 6

BNG UP 27 8 26 24
c 4 15 9 11 15 17
CON 24 25 35 10

COOR 31

DOA 31

DR 13

E 16 23 5 30 12 23
EYES 6 15
F 21 7 7 26 25 9
B 33
FEEL 1 25 19 1
FOB 36

FS 18 19
G 25 11 3 9 16

Gt 8 2
H 8 32 17

HD 9 14 21 5
H.. 11

Di
Hu 25
HS 22

I 15

LEAN 9 23 12 24 32
LEVER 29
LIFT 10

ME 35

ML 5

10oC 5 13 13
MOM 28

NERVOUS 13 7 .
oc 8 21 22 29 2 10
OT ’ _ 20

P 10 34 22
PEN 10

"PP Idea" 22

PR ' 24

R 14 2 13 24 27 3
RCii 18 25 27 2 18 18
RHY | 1

253




APPENDIX XCVII {cortinued)

Property Sl S2 53 84 55 56
RW 21 20
S 15 29
S9 20 5
S13 17 19 31
Sl4 6 20 14
815 23 26
SIM 13 20
SM 4
SPD 10 3 12 14 1 - 8
SPIN 21 27
SWAY 23
T 3 1 4 1 4 6
TI 28
TIM 12 12 11 22 11 20
TK 17 18 27 9
TOP 24 26 14 16 30
W 7 16 17 32 4
Whor 7 5 6 17
WA 23
¥B 19 18 16 30
WIND 27 29 33, 33 28
ws 36 o
WU 26

° A

254



ALy

TR

i o B R VA

T TR

20T| =o¢| o

60T, &| b

76 | mo0 | 9z <6 -

¢g ian oNg | G2 06T| axIn | et 26 01 L

- ¢g an | vz 0TT| doi | LT 88 | ®IL| 9

L9 s o 1L n| <z 00T!| xvaT | 9T e | E| ¢

99 d| ot 1L ¥l | 2z ¢6 | mowy | &t 1. 0 7

L5 gy 6z ! ey W | T2 g8 g vI sv | cas Z

o | "Ts) ez | ov | stmms | oz 9L mo|o€T 62 | oov| 2

€ | oom| Lz | s | et ¥9 5 | et 6T 5 T
: - - gy

21008 -@MMM quey h 9Jd00G -AHM-MM yuey X008 -@MMM quey 9JI003 -warﬂ.ﬂ yuvy

s3oalqng i syoalqng + s909tQng ¢

£q psaxdpTSUO)

£g posdpISUO)

£33 pdaspTsuo)d

§309.QNg 9

£a paaspIcuod

-

ALTHOTYd ANIWHIIIT OL SATINEONE QN mezmzmﬂw JO EaTYOo HNVE

\ ITIADX XIQWNEdIV

g

M

0

]D\q)m
e
4

[y

(VY

Iagsn.

- a¥

O

Aruitoxt provided by Eic:
~

E



APPENDIX XCVIV
REVISED GSPS MODEL DIAGRAMMED

‘Main Routine

(R)

1. MAIN GOAL
SPD/ACC
e///// (R)

Present Serve
(B)

(R)

2. [Desired Serve' %,
(A) i '
, (CO)

4, |IF A =B RpYes -— 13.
<

No

(c}

T

(el
| sus. 17

o

SUB. 16

\ .
—) New Serve
Accepted

Exit

—

:
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APPENDIX XCVIV (continued)

Go to 4 Go‘to 8
T 9. @il
C-> R
’ + 7 -
10. (R)ll

[ NEW PROPS. & ELENMS.|

(ST.)
- Q)
Acceptable 11, SUB 20
Props. & ¢ L+ - 1€
Blems. " .
12, (A
- PROP.— C
| NUSE—— ? - L Y
Subgoals
| SUB 16
L////////// TEST VALUE
) L0 |
SUB. 17 SUB. 18 ) SUB. 19
T2,T73,T1 R3,R2,P1 : c2,C4,C3,
C5,Cl1
—————
SUB 20

READ IN
NEW PROPERTY

CALL OLD PROPERTIES'
Order of Call:

(1) Reverse GROUP PROPERTIES:
(2) Mixed Order of Priority:
(3) Forward TIM, OC, F, E, RCH,
I G, W, B, ARCH, LEAN,
] T0P, W, ., FEELS, HD,

W, TK, WB, BNG UP,
cO, HOC, S,,, H, P,

] 313
INDIVIDUAL PROPERTIES:
| Ynique to each sub jecl

T+

haW;
N
TR B



APPENDIX XCVIV (continued)

—

LT

" TEST
Does New Property Fit
in Acceptable Framework?

1 ?

]

Return to

Main Routine
8

vRetest

STORE: in ACCEPTABLE
SERVE PROPERTIES &
ELEMENTS

~ Return to Main Routine
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